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PROJECT MEMORANDUM 
 
To: Mark Havekost 
cc: Gregg Davidson 
From: Paul Dutton 
Job No.: 4087.1 Task 200 
Date: November 17, 2009 
Subject: Gorge 2nd Tunnel: Narrative for Opinion of Probable 

Unescalated Construction Bid Excluding Owner Contingency 
 
 
1 Introduction 
 
This memorandum presents a summary of the estimated construction costs for the new 
Gorge 2nd Tunnel (G2T). The cost estimates are based on Tunnel Diameter and 
Optimization Preliminary Design drawings. The estimate includes 10,842 linear feet of 
either 14, 16, 18, 20, or 22 ft diameter unlined main-beam TBM tunnel, a 29 lf upstream 
connector tunnel, a 89 lf downstream connector tunnel, and a 150 lf starter tunnel 
constructed using drill and blast methods. 
 
The project duration is estimated to be about 27 months. Notice to proceed (NTP) for 
construction of the Tunnel is October 2012. On this schedule the tunnel will be 
completed around December 2014. 
 
2 Cost Estimate 
 
The key assumptions and construction methodology are provided in the attached 
appendices. 
 

• Appendix 1: Gorge Powerhouse Conceptual Design Estimate 14 ft Alternate; 
• Appendix 2: Gorge Powerhouse Conceptual Design Estimate 16 ft Alternate; 
• Appendix 3: Gorge Powerhouse Conceptual Design Estimate 18 ft Alternate; 
• Appendix 4: Gorge Powerhouse Conceptual Design Estimate 20 ft Alternate; and 
• Appendix 5: Gorge Powerhouse Conceptual Design Estimate 22 ft Alternate. 

 
Each estimate includes a summary page and a cost loaded construction schedule. The 
back-up cost estimate calculations are contained in the remaining pages. An indirect 
cost allowance of approximately 360% of the direct costs is included. This is typical for 
short-duration projects of this nature with a high upfront capital cost. An allowance of 
approximately 15% for contractor’s markup (profit) has also been made. The estimates 
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include computation for escalation and Owner contingency however these items are 
excluded from the reported costs. 
 
2.1 Summary of Key Design Considerations 
 
The following key design parameters are reflected in this estimate: 
 

• The total tunnel length is 10,992 linear feet. 
• Starter tunnel is 150 feet. 
• The tunnel grade is a constant +2.05% West to East, after an initial +0.36% 

grade for 575 feet. 
• The excavated cross-sections considered are 14, 16 and 18 foot OD circular 

tunnel. 
• Initial support systems includes: 

o Type I – randomly placed friction-type rock stabilizers (1 each per 10 
linear foot of tunnel), 

o Type II - friction-type rock stabilizers on a 3.5 each per 5 linear foot center-
to-center pattern 

o Type III – shotcrete lagged full perimeter steel ribs. 
• Final lining system includes: 

o Unlined – no additional final support. 
o Pattern CT-bolts used to upgrade intervals of Type II support for use as 
o permanent support 
o CIP concrete - used in the Upstream and Downstream Connector Tunnels 

and Transitions, through portions of Type II support, and areas with Type 
III support. 

• Dental concrete is used to smooth tunnel profile. 
 
Table 1 summarizes the ground support and final lining requirements cost estimate 
assumptions. 
 
2.2 Cost Estimate Assumptions 
 

2.2.1 Resource Rates 
Resource rates were established for labor, equipment operation and maintenance, 
equipment ownership, consumable materials, permanent materials, and subcontracts. 
These rates are included in the detail of the cost estimates in the Appendix. 
 
Wage rates for the preliminary estimate were based on current State of Washington 
prevailing wage rate determinations, as applicable. Refer to 
http://www.lni.wa.gov/TradesLicensing/PrevWage/default.asp. These rates are 
segregated into base wages, vacation pay, and fringes in order to calculate applicable 
payroll taxes worker’s compensation insurance, and Commercial General Liability 
(CGL) and other insurance. Payroll taxes comprising FICA, FUI, and SUI were taken at 
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10.9% of the base plus vacation portion of the wage since the craft rates generally 
exceed the FICA wage ceiling. Worker’s compensation insurance and CGL and other 
insurance was estimated at 14% and 11% of payroll costs, respectively. The cost of 
small tools and supplies for each worker has been applied to the hourly rate as a 
straight $3.00 per manhour. Shift differential amounting to approximately 0.25 hour per 
shift at straight time rates was added for two shift work. 
 
Fuel and power components reflect bulk gasoline and diesel purchase rates of $2.70 
per gal, $2.80 per gal, respectively. Electricity is assumed to be provided at no cost to 
the contractor by SCL via a power drop installed near the portal by SCL. 
 
Muck will be used as fill to reclaim a nearby quarry site. The muck disposal unit cost 
was calculated to be approximately $13 per loose cubic yard which represents the cost 
to the contractor for hauling 20 miles round-trip to dispose material at the quarry 
location with no dump fees. 
 
 

Table 1 Estimate of Ground Support and Lining Requirements 
 

Item 
Approximate 
Percentage of 
Tunnel Length 

Approximate 
Length (feet) 

Initial Support 

Spot bolts 85% 9250 

Pattern bolts 13% 1400 

Steel sets 2% 200 

Final Lining System 

Unlined 90% 9750 

Upgraded pattern bolts 3% 300 

Full Circular Concrete 7% 800 
 

 
2.2.2 Contingency  

Contingency is included for each alternative to cover design and construction issues 
that are still undefined at this preliminary (10% to 40%) level of project definition. Rather 
than including contingent sums in the production rates for the various items of work 
where the quantification of potential impacts might be construed as an endorsement of 
their occurrence, it is considered more appropriate to include a contingency allowance. 
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As project definition improves, the amount of estimated contingency will decrease. The 
estimate is predicated on viewing contingency as the sum of two components: 
 

Owner Contingency 
This contingent allowance consists of two components; Project Definition and Bidding 
Climate. The Project Definition contingency attempts to compensate for an incomplete 
view of the whole picture, and as project definition increases, this portion goes to zero 
because all project conditions that will be disclosed to bidders will be known, and 
included in the estimate. This contingency is primarily related to the influence of 
unknown ground conditions on TBM performance and initial support and final lining 
assumptions. Due to the preliminary nature of this estimate, the amount of project 
definition contingency is set to 20%. The Bidding Climate contingency is intended to 
account for the current level of competitive bidding, including available contractor 
resources and similar concurrent projects. Based on these components, we recommend 
that the owner reserve an amount equal to 25% of the total cost of the project, but this 
amount is not included in this estimate. 
 

Contractor Contingency 
This component attempts to quantify what the contractor perceives as his risk—i.e., 
what problems he may encounter on the job for which he will not receive payment. This 
is a function of many things, such as GBR baseline levels, payment provisions, and 
even how comfortable the contractor is with the accuracy of his bid (i.e., his own 
estimating accuracy). The point to be made is that this risk will be included in the 
contractor’s bid, and therefore paid for by the Owner. This contingency has been set to 
1.4% for this estimate. 
 

2.2.3 Work Hours 
Work is performed on a 5 day work week. For this estimate, underground work 
generally proceeds on 2 x 10 hour shifts. TBM work is performed with 17.5 hours of 
mining work per day, and 2 hours of maintenance time. 
 

2.2.4 Tunnel Construction Methodology 
The estimates assume drill and blast connector tunnels to connect the new tunnel to the 
existing power tunnel. A 89 foot-long downstream connector will deliver water to the 
existing tunnel upstream of the manifold feeding all of the generating units. The 29 ft 
upstream connector will start near the end of the TBM tunnel and intersect the existing 
tunnel at the bottom of the ramp to the existing intake. The upstream connector is 
excavated with short blast rounds to minimize vibrations near the existing Gorge Dam. 
An outage window of approximately 2.5 months will be required to complete the tie-in to 
the existing tunnel including; blasting the portions of the connectors closest to the 
existing tunnel, concrete lining the connector tunnels and tie-ins, removing utilities from 
and cleaning the new tunnel.  The cost estimate assumes the use of a large steel 
framed bulkhead door cast into the downstream concrete tunnel plug.  This door would 
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be adequately sized to allow medium sized equipment and materials such as cleaning 
equipment, broken down tunnel forms and utilities to pass through. 
 
The TBMs in these estimates are considered to be refurbished machines, 14, 16, 18, 
20, or 22 feet in diameter. These sizes of machines are normally available in the 
marketplace, but may require nine to twelve months of lead time from NTP to be 
refurbished and arrive on site. The cost of TBM delivery is included in the “Indirects” 
portion of the estimate detail under the heading “Equipment Ownership”. 
 
The price of a new TBM is not considered justifiable for this project over the lower price 
of a refurbished machine. The easy-to-cut ground conditions and common tunnel 
diameter suggest that several machines and related components would be available for 
this project. Based on the alternate sizes considered the cost of the TBM, trailing gear, 
and cost of refurbishment ranges from $7-9M, 88% of the purchase price of the TBM is 
considered to be the resale value after tunnel construction has completed. 
 
The TBM will dead end near the upstream connection point rather than mining into the 
existing tunnel for safety reasons. The distance between the new and existing tunnels is 
assumed to be about 30 feet. The 29 lf connection will be excavated using drill and blast 
techniques. 
 
The estimate accounts for the time and cost of removing the TBM through the tunnel, 
and the schedule impact of removing tunnel ventilation fan line and other utilities. The 
assumed average instantaneous penetration rate in this estimate is 0.2 inches per 
cutterhead revolution for a 16 foot diameter machine, with a cutterhead rotation of 10.5 
revolutions per minute which equates to a theoretical average ROP for the TBM of 10.5 
feet per hour. Typical activity durations and delays observed from similar projects are 
then included in the calculated cycle time for TBM excavation and initial support. For a 
17.5 hour per day work period, this cycle time calculation yields an overall average TBM 
excavation advance rate of 73 feet per day. (see the “Cycle Times” section of the 
estimate for details). 
 
Based on the site configuration muck is expected to be transported by conveyor rather 
than by rail. Muck removal will be performed by a continuous tunnel conveyor with a 
take-up unit located near the tunnel portal and three transfer conveyors outside of the 
tunnel transporting muck from the portal to a handling facility on the opposite side of the 
river. This configuration reduces truck traffic on the access bridge. The conveyor over 
the Skagit River will be enclosed to prevent spillage into the river. 
 
The connector tunnels will receive a 1-ft thick concrete lining. Most of the lining will be 
placed using collapsible circular steel forms. The tie-in transitions will be cast using 
built-in-place wooden forms. Daily CIP production rates for the connection to the 
existing power tunnel is not applicable as these connections require complicated 
formwork and are not linear work items. 
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CIP lining within the main power tunnel will be 1-ft thick and will be place using 
collapsible circular steel forms in 50-ft intervals. Tunnel utilities will be routed through 
lining. Dental concrete and upgraded support work will be performed from behind the 
TBM during excavation. 
 

2.2.5 Portal and Staging Area Construction 
Access to the tunnel is through a portal which will be constructed near the existing 
Gorge Powerhouse. A Starter Tunnel will be driven using drill and blast methods from 
this portal. The starter tunnel serves as a launching point for the TBM.  
 
Rock scaling and rock block stabilization above the Portal is included in the estimate. 
Cost allowance for site restoration of the Portal is included in the estimate. 
 

2.2.6 Portal Site Restoration 
A permanent warehouse is included in the “General Mobilization” section.  This 
structure would be used by the Contractor as a machine shop or construction 
warehouse during construction and is left on site for use by the SCL. Other portal site 
restoration activities include aesthetic slope shotcrete, lighting, and paving. The costs of 
these items are included as an allowance. 
 

2.2.7 Water Treatment Facilities 
The cost for the water treatment facilities are spread throughout the “Indirects” section 
of the estimates.  Water treatment equipment (i.e. mechanical equipment, tanks, 
pumps, and conveyance pipe) is detailed in the “Equipment Ownership” section.  
Operating costs for this equipment is $15 per hour and is included in each Direct Item 
where the equipment is used.  Treatment plan supplies such as filtration media and 
additives for pH and turbidity control are detailed in the “General Plant 
Operation/Maintenance” section.  These costs are $1,000 per month.  Water treatment 
site security in the form of fencing is covered in the “General Mobilization” section. 
 

2.2.8 Quarry Restoration 
The cost estimates include the costs for transporting tunnel spoils to the restoration site.  
Costs for managing incoming material at the restoration site such as a bulldozer, loader, 
or compactor are not included.  Site restoration costs are not included.   
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2.3 Cost Estimate Summary 
 
Table 2 identifies key itemized construction costs and overall durations. 
 
 

Table 2 Construction Cost Estimate Summary 
 

 
Cost Item 14 ft 16 ft 18 ft 20 ft 22 ft 

Site Work and Portal $0.25M $0.3M $0.3M $0.35M $0.4M 

Tunnel $13.0M $13.9M $14.7M $15.55M $16.6M 

Total Direct Cost $13.25M $14.2M $15.0M $15.9M $17.0M 

Indirect Cost $33.75M $35.0M $36.3M $38.0M $39.7M 

Construction Cost $47.0M $49.2M $51.3M $53.9M $56.7M 

Construction Duration 26.5 
months 

26.5 
months 

26.8 
months 

26.8 
months 

26.8 
months 

 
 



Redmond Construction Engineering PLLC (Proj Ofc) 212-616-4464 
75 Roosevelt Street (C) 917-733-1354 
Garden City, NY 11530 Email richredmond@optonline.net 

July 25, 2009 Letter No. RCE-JacobsAssoc-Gorges-090725-0001 

Jacobs Associates 
1109 First Avenue, Suite 501 
Seattle, WA 9810 1-2963 
Attn; Gregg W. Davidson, P.E., CEng - Associate 

Re:	 Gorge 2nd Tunnel Project, JA Job No. 4087.1 
Estimate Review 

Dear Gregg Davidson; 

I appreciate the opportunity to assist Jacobs Associates in the review of 3 preliminary cost estimates for the 
2nd Gorges Tunnel Project. 

The enclosed review is in accordance with the scope of services outlined in the agreement; 

Review JA 's probable construction cost estimates for the three (3) alternative tunnel diameters.. Provide 
written review comments in spreadsheet format and participate in coriference calls, as required to 
exchange information through the course ofthe review process. 

I have enclosed a separate attachments ( by email) ; 

• This cover letter 
• Excel Spreadsheet Review Comments 
• Quotation from Robbins Co. on TBM and Conveyor Costs 
• Davis Bacon Act Labor Rates ( by Trade) as Comparison to Estimate Labor 
• Various Equipment Purchase and Operating Expense for Comparison to the Estimate 

As I mentioned in my email the other day, it's great to see an Engineer's Estimate done the way a 
contractor would think it through - crews, production rates, etc. 

Many of my comments are redundant between the 14 ft / 16 ft / 18 ft TBM estimates, so I have enclosed 
comments on the Excel spreadsheet for the 14 ft TBM estimate only. 

I will be reviewing these comments in a conference call with you on Monday July 27, 2009. After your 
team has a chance to go over the issues, and we come to an agreement, a final budget and schedule can be 
agreed upon. 

I anticipate that this review will meet with your approval 

Richard Redmond P.E.
 
Redmond Construction Engineering PLLC
 

"EXCEEDING CLIENT EXPECTATIONS" 



Redmond Construction Engineering PLLC Review - 3 TBM Estimates JA Job Number 4087.1 
2nd Gorges Tunnel 

Comments Relative to All 3 Estimates 

RCE CommentsReference or Location Jacobs Assoc Response 

Memo Section 2 Cost I agree with your markup of 15% for Contractor profit - another way to view 
Estimate this is to take 40 % to SO % of Labor cost - you have done so in Cost Estimate 

Item 025 by using 35% of Direct Labor, 40% of Field Supervision and 5% on 
EouiD & mtl and 10% on Subs 

Memo Section 2.2 Labor I have enclosed copies from Davis Bacon Act for King County - Labor Base 
Rates wages and Benefits seem to match within a few dollars per hour of one 

another 
Memo Section 2.2.1 Agree with Muck Disposal, Fuel Rate, STS 

Memo Section 2.2.2 It is quite comon to see an Owners contingency of 20 to 25% at this initial 
Contingency design stage, however, considering it is a TBM mined tunnel, wothout much 

concrete design, we are only concerned with geology and GBR. As you have 
assumed a penetration rate of 10 ft / hr, it tells me you are considering some 
type of "schist or limestone type rock", not hard rock such as a granite. As 
much of the" fixed costs of the TBM mining has been identified ", such as 
TBM Cost, Assemble/Disassemble - the real variable is in section 005 of the 
estimate as well as the concrete and drill & blast sections Concur with 20% 
Owner contingency for design changes - but I don't see a Change order 
contingency or DSC contingency. 

Memo Section 2.2.2 Schedule contingency - since this is a linear project, if the Owner is carrying a 
Contingency 20% cost contingency, he should be aware that there is also a schedule 

continl!ency renuired - to address the added cost 
Memo Section 2.2.3 Work Work shifts @ 2 - 10 hI' - Labor rates seem to cost at straight time, although 
Hours you should have 8 hr x ST + 2 hr x t.5 time. Each section of the estimate has 

a labor premium ( 13 % to 36 % ) not sure how it's calculated 

Memo section 2.2.4 Tunnel TBM rate of 73 ft / day = - by my calc 10 ft / hr x 20 hr / day x 35% 
Construction Methodology utilization rate = 70 ft / day, however, you do not identify any stoppage for 

water inflow, bad ground, so 1 would further reduce by 5% to 67 ft / day 

Memo section 2.2.4 Tunnel In the narrative" cost of refurbishment ranges from $ 7 to 9 Million" ot 
Construction Methodology 88% of TBM is considered resale - I believe you meant to say that 88% of the 

TBM is actual cost to the job with 12% left as resale. This seems so in your 
equipment cost section of the estimate. 
Cutter Costs - I would add $ 5.00 / BCY for cutter costs 

Rebar in Concrete - I did not see rerbar in concrete cost 

TBM Switchgear - Owner should carry this cost in his cost, as it's excluded 
from this estimate 

Confidential 7/25/2009 Page 1 



Redmond Construction Engineering PLLC Review - 3 TBM Estimates JA Job Number 4087.1 
2nd Gorges Tunnel 

14 it Diameter TBM Estimate 

Reference or Location RCE Comments Jacobs Assoc Response 

Construction Schedule 

Construction Schedule 

Construction Schedule 

Bid Item 001 

Bid Item 002 

Bid Item 003 

Disassemble TBM / Pour Concrete Lining - your schedule shows these 2 
activities overlapping ( running concurrent) - I'm not sure this is possible to 
pull out TBM parts thru the concrete operation. Only possible if the TDM 
goes out thru the receiving end of the job. Possibly adds 1.5 months to 
schedule 
Disassemble TBM / Downstream Connection - your schedule shows these 2 
activities overlapping ( running concurrent)  Is this possible, since there is 
no mention of another labor / equipment setup at the end of the job portal. If 
everything is accessed from main portal, can these activities overlap. Possibly 
adds 2.0 months to schpdule 
TBM Production rate - using 67 ft/day vs 73 ft I day adds 13 days to schedule 
- also any Dost excavation I!routinl! reauired. 

Labor Premium @ 5.5% - crew is working 10 hrs, ( 8 hr x 1 + 2 hr x 1.5) is 
equivalent to 1I hr Dav for 10 work = 10% Dremium for 10 hrs 

Labor Premium @ 5.5% - crew is working 10 hrs, ( 8 hr x 1 + 2 hr x 1.5 ) is 
equivalent to II hr Dav for 10 work = 10% Dremium for 10 hrs 
Muck cycle time 1.7 min /350 ft - sounds a bit agrressive, could effect daily 
advance rate - I was thinkinl! 40 loose cy I hr not 48 DCY I hr 

Labor premium rate 

Crew - you might consider 2 more electricians to wire up surface equipment 

Bid Item 004 

Bid Item 005 

Labor Premium @ 13.03% - crew is working 10 hrs, (8 hr x I + 2 hr x 1.5 ) 
is equivalent to ] I hr Day for 10 work = 10% Dremium for 10 hrs 
Use of 8 ton Locootive - sounds a bit small to move TDM up to the 
face.Dossiblv add money for tUl!l!er svstem 

Post Excavation grouting - Time & cost to reduce water inflow to some GDR 
minimum standard 
Crew size - Add a 2nd locomotive per shift ( one in heading with men lone 
at shaft getting supplies - Add 0.5 Bull gang Fore / shift - Add 1.0 yard 
crane operator / shift to unload supplies - Add 1.0 more electricians I shift 

Confidential 7/25/2009 Page 2 



Redmond Construction Engineering PLLC Review - 3 TBM Estimates JA Job Number 4087.1 
2nd Gorges Tunnel 

14 ft Diameter TBM Estimate 

Reference or Location RCE Comments Jacobs Assoc Response 

Bid Item 005 Production rate - Using 67 rtf day vs 73 ft f day (adds 13 days to cost & 
scbedule) 
Cutters - Add $ 5.00 f BCY for cutter costs 

1 each - 100 HP fan - Usually expect to see a fan every 2,500 LF or 4 for 
this oroiect. 

Bid item 007 Larger Locomotive - larger loco & more flat cars to remove TBM sections 

Bid Item 008 Crew Size - Would expect crew to be same as Assemble TBM Bid Item 004 

Bid Item 009 Crew Size - crew size assumes TBM removal goes on concurrently with 
concrete ooeration - need to add more crew if not concurrent 

Bid Item 017 TBM cost $ 6,160,000 - See Robbins quotation - use 88% of $ 9,000,000 
use $ 300,000 minor spares , use $ 500,000 major spares - use $ 450,000 
shiooinl! 
Horizontal Conveyor $ 5,413,000 - See Robbins quotation - use $ 2,500,000 
for Convevor, $ 250,000 shiooinl! 
Various Equip Cost - confirms purchase & operating expense from 2008 
Eouioment Watch cost l!Uide 

Bid Item 018 Crew of 4 men - crew sounds small to unlaod, assemble all the items listed 

Bid Item 019 Crew of 2 men - crew sounds small to loadout, remove all the items listed 

Bid Item 022 

Instrumentation 

Geotech Consultant 

Personnel - make all durations 25.5 months, add Quality Manager, add 
Electrical Suoerintendent 
an allowance should be made for instrumentation 

an allowance for mapping, rock classification, 

Confidential 7/25/2009 Page 3 
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Subject RE: Concept Estimate - Gorges Tunnel 

From Dean Workman <workmand@robbinsconv.com>
 

Date Friday, July 24, 2009 12:24 pm
 

To
 richredmond@optonline.net , Dennis Ofiara <OfiaraD@robbinstbm.com> 

Richard;
 
Budget pricing is as follows.
 

TBM & Backup - Nine to ten million
 
Minor spares - two to three hundred thousand
 
Major spares- five to six hundred thousand
 
Shipping - four to five hundred thousand
 
Conveyor- $2.5 million
 
Shipping- 250 - 300 thousand
 

Regards;
 

Dean Workman 
Vice President - Conveyor Systems 

The Robbins Company 
98 Lamplighter St. 
Oak Hill, WV 25901 

440-505-2312 DIRECT LINE 

304-465-5880 Office 
304-465-5886 Fax 

From: richredmond@optonline.net [mailto:richredmond@optonline.net] 
Sent: Wednesday, July 22,20093:13 PM 
To: Dennis Ofiara; Dean Workman 
Subject: Concept Estimate - Gorges Tunnel 

Dennis 1Dean 

Good seeing you both in Las Vegas. 

Hoping you could give me some" conceptual estimate numbers" for an estimate I am doing for the 2nd 
Gorges Tunnel ( Seattle ). 

I am considering" refurbished Hardrock Mainbeam TBM " in the 14 ft 116ft 1 18 ft diameter ranges. 

I am considering a " refurbished 20 inch horizontal conveyor" for the same TBM size 

Was hoping you could give me some pricing on these for a concept estimate 

TBM 

https:llwebmail.optimum.net/print.html 7/24/2009 
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= Hardrock refurbished TBM, assuming a penetration rate of 10ft 1hr 
= Include trailing gear required 
= Operating cost 1mining hour (no electricity - provided by owner) 
= Cutter cost 1cy 
= Include backup 1trailing gear 
= Probe drill 
= rockbolt drill 
= access to a spare bearing 
= Minor spare parts 1LF (job is 10,800 LF ) 
= Major Spaare parts 1LF (job is 10,800 LF ) 
= Shipping cost to Gorges Tunnel Site 

Horizontal Conveyor 

= assume 20 inch belt 
= belt storage unit for" surface" = assume 1,000 LF length of belt 
= Vu1canizing machine 
= Advancing tail piece 
= Booster drives for 10,800 LF 
= Belt 
= Wall brackets 1suit case handle rails 

Appreciate your help - I will call possibly by friday afternoon to dicsuss 

Richard Redmond 
Redmond Construction Engineering PLLC 
75 Roosevelt St 
Garden City, NY 11530 
office 212-616-4464 
cell 917-733-1354 

7/24/2009https:llwebmail.optimum.netlprint.html 
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GENERAL DECISION:~A2008000~07/17/2009 WA1 

Date: July 17, 2009 
General Decision Number: WA20080001 07/17/2009 

Superseded General Decision Number: WA20070001 

State: Washington 

Construction Types: Heavy (Heavy and Dredging) and Highway 

Counties: Washington Statewide. 

HEAVY AND HIGHWAY AND DREDGING CONSTRUCTION PROJECTS (Excludes 
D.O.E. Hanford Site in Benton and Franklin Counties) 

Modification Number Publication Date 
o 02/08/2008
 
1 02/15/2008
 
2 02/22/2008
 
3 04/04/2008
 
4 04/25/2008
 
5 05/09/2008
 
6 06/06/2008
 
7 06/13/2008
 
8 06/20/2008
 
9 06/27 /2008
 

10 07/11/2008
 
11 07/25/2008
 
12 08/01/2008
 
13 08/08/2008
 
14 08/29/2008
 
15 09/05/2008
 
16 09/19/2008
 
17 10/03/2008
 
18 10/24/2008
 
19 10/31/2008
 
20 11/21/2008
 
21 01/02/2009
 
22 02/06/2009
 
23 02/27 /2009
 
24 03/06/2009
 
25 03/20/2009
 
26 06/05/2009
 
27 06/12/2009
 
28 06/26/2009
 
29 07/03/2009
 
30 07/17/2009 

CARP0001-008 06/01/2007 

Rates Fringes 

Carpenters:
 
COLUMBIA RIVER AREA 

ADAMS, BENTON, COLUMBIA,
 
DOUGLAS (EAST OF THE 120TH
 
MERIDIAN), FERRY,
 
FRANKLIN, GRANT, OKANOGAN
 

http://frWebgate.access.gpo.gOV/cgi-binigetdoc.Cgi?dbnae=Davis-BaCOn&dOCid-A200..Gi}/20oi) 
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CABLE SPLICER $ 35.39 3%+13.48 
ELECTRICIAN $ 33.70 3%+13.48 

ELEC0191-003 03/01/2008 

ISLAND, SAN JUAN, SNOHOMISH, SKAGIT AND WHAT COM COUNTIES 

Rates Fringes 

CABLE SPLICER $ 36.86 3%+12.98 
ELECTRICIAN $ 33.51 3%+12.98 

ELEC0191-004 03/01/2008 

CHELAN, DOUGLAS, GRANT AND OKANOGAN COUNTIES 

Rates Fringes 

CABLE SPLICER $ 32.46 3%+12.81 
ELECTRICIAN $ 29.51 3%+12.81 

ELEC0970-001 01/01/2009 

COWLITZ AND WAHKIAKUM COUNTY 

Rates Fringes 

CABLE SPLICER $ 34.68 3%+9.59 
ELECTRICIAN $ 31. 53 3%+9.59 

ENGI0302-003 06/01/2009 

CHELAN (WEST OF THE 120TH MERIDIAN), CLALLAM, DOUGLAS~OF 

THE 120TH MERIDIAN), GRAYS HARBOR, ISLAND, JEFFERSON, KING, 
KITSAP, KITTITAS, MASON, O~;N ~ST OF THE 120TH ME DIAN), 
SAN JUNA, SKAGIT, SNOHOMISH, ~HATC0M ~ND YAKIMA (WEST OF THE 
120TH MERIDIAN) COUNTIES 

PROJECTS: CATEGORY A PROJECTS (EXCLUDES CATEGORY B PROJECTS, AS 
SHOWN BELOW) 

Zone 1 (0-25 radius miles) : 

Rates Fringes 

Power equipment operators: 
Group 1A $ 35.79 15.15 
Group lAA $ 36.36 15.15 
Group 1AAA $ 36.92 15.15 
Group 1 $ 35.24 15.15 
Group 2 $ 34.75 15.15 
Group 3 $ 34.33 15.15 
Group 4 $ 31.97 15.15 

Zone Differential (Add to Zone 1 rates): 
Zone 2 (26-45 radius miles) - $1.00 
Zone 3 (Over 45 radius miles) - $1.30 

BASEPOINTS: Aberdeen, Bellingham, Bremerton, Everett, Kent, 
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Mount Vernon, Port Angeles, Port Townsend, Seattle,
 
Shelton, Wenatchee, Yakima
 

POWER EQUIPMENT OPERATORS CLASSIFICATIONS 

GROUP lAAA - Cranes-over 300 tons, or 300 ft of boom
 
(including jib with attachments)
 

GROUP lAA - Cranes 200 to 300 tons, or 250 ft of boom
 
(including jib with attachments); Tower crane over 175 ft
 
in height, base to boom
 

GROUP lA - Cranes, 100 tons thru 199 tons, or 150 ft of boom 
(including jib with attachments); Crane-overhead, bridge 
type, 100 tons and over; Tower crane up to 175 ft in height 
base to boom; Loaders-overhead, 8 yards and over; Shovels, 
excavator, backhoes-6 yards and over with attachments 

GROUP 1 - Cableway; Cranes 45 tons thru 99 tons, under 150 ft 
of boom (including jib with attachments); Crane-overhead, 
bridge type, 45 tons thru 99 tons; Derricks on building 
work; Excavator, shovel, backhoes over 3 yards and under 6 
yards; Hard tail end dump articulating off-road equipment 
45 yards and over; Loader- overhead 6 yards to, but not 
including 8 yards; Mucking machine, mole, tunnel, drill 
and/or shield; Quad 9, HD 41, D-10; Remote control operator 
on rubber tired earth moving equipment; Rollagon; 
Scrapers-self propelled 45 yards and over; Slipform pavers; 
Transporters, all truck or track type 

GROUP 2 - Barrier machine (zipper); Batch Plant Operaor
Concrete; Bump Cutter; Cranes, 20 tons thru 44 tons with 
attachments; Crane-overhead, bridge type-20 tons through 44 
tons; Chipper; Concrete Pump-truck mount with boom 
attachment; Crusher; Deck Engineer/Deck Winches (power); 
Drilling machine; Excavator, shovel, backhoe-3yards and 
under; Finishing Machine, Bidwell, Gamaco and similar 
equipment; Guardrail punch; Horizontal/directional drill 
operator; Loaders-overhead under 6 yards; Loaders-plant 
feed; Locomotives-all; Mechanics-all; Mixers-asphalt plant; 
Motor patrol graders-finishing; Piledriver (other than 
crane mount); Roto-mill,roto-grinder; Screedman, spreader, 
topside operator-Blaw Knox, Cedar Rapids, Jaeger, 
Caterpillar, Barbar Green; Scraper-self propelled, hard 
tail end dump, articulating off-road equipment-under 45 
yards; Subgrade trimmer; Tractors, backhoes-over 75 hp; 
Transfer material service machine-shuttle buggy, blaw 
knox-roadtec; Truck crane oiler/driver-100 tons and over; 
Truck Mount portable conveyor; Yo Yo Pay dozer 

GROUP 3 - Conveyors; Cranes-thru 19 tons with attachments; 
A-frame crane over 10 tons; Drill oilers-auger type, truck 
or crane mount; Dozers-D-9 and under; Forklift-3000 Ibs. 
and over with attachments; Horizontal/directional drill 
locator; Outside hoists-(elevators and manlifts), air 
tuggers, strato tower bucket elevators; Hydralifts/boom 
trucks over 10 tons; Loader-elevating type, belt; Motor 
patrol grader-nonfinishing; Plant oiler- asphalt, crusher; 
Pumps-concrete; Roller, plant mix or multi-lift materials; 
Saws-concrete; Scrpers-concrete and carry-all; Service 

http://frwebgate.access.gpo.gov/cgi-binlgetdoc.cgi?dbname=Davis-Bacon&docid=WA200... 7/2312009 



-------------------------------

----------------------------------------------------------------

----------------------------------------------------------------

Page 29 of45 

Rates Fringes 

IRONWORKER $ 33.12 17.40 
--------------------------------

IRON0086-002 07/01/2009 

YAKIMA, KITTITAS AND CHELAN COUNTIES 

Rates Fringes 

IRONWORKER $ 31.07 17.40 

IRON0086-004 07/01/2009 

CLALLAM, GRAYS HARBOR, ISLAND, JEFFERSON, KING, KITSAP, LEWIS, 
MASON, PIERCE, SKAGIT, SNOHOMISH, THURSTON, AND WHATCOM COUNTIES 

Rates Fringes 

IRONWORKER $ 36.62 17.40 

LAB00001-002 06/01/2009 

ZONE 1: 

Rates Fringes 

19.95 9.07 
20.58 9.07 
22.54 9.07 
23.09 9.07 
23.48 9.07 

BASE POINTS: BELLINGHAM, MT. VERNON, EVERETT, SEATTLE, KENT, 
TACOMA, OLYMPIA, CENTRALIA, ABERDEEN, SHELTON, PT. 
TOWNSEND, PT. ANGELES, AND BREMERTON 

ZONE 1 - Projects within 25 radius miles of the respective 
city hall 
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ZONE 2 - More than 25 but less than 45 radius miles from the 
respective city hall 
ZONE 3 - More than 45 radius miles from the respective city 
hall 

ZONE DIFFERENTIAL (ADD TO ZONE 1 RATES): 
ZONE 2 - $1.00 
ZONE 3 - $1. 30 

BASE POINTS: CHELAN, SUNNYSIDE, WENATCHEE, AND YAKIMA 

ZONE 1 - Projects within 25 radius miles of the respective 
city hall 
ZONE 2 - More than 25 radius miles from the respective city 
hall 

ZONE DIFFERENTIAL (ADD TO ZONE 1 RATES): 
ZONE 2 - $2.25 

LABORERS CLASSIFICATIONS 

GROUP 1: Landscaping and Planting; Watchman; Window 
Washer/Cleaner (detail clean-up, such as but not limited to 
cleaning floors, ceilings, walls, windows, etc., prior to 
final acceptance by the owner) 

GROUP 2: Batch Weighman; Crusher Feeder; Fence Laborer; 
Flagman; Pilot Car 

GROUP 3: General Laborer; Air, Gas, or Electric Vibrating 
Screed; Asbestos Abatement Laborer; Ballast Regulator 
Machine; Brush Cutter; Brush Hog Feeder; Burner; Carpenter 
Tender; Cement Finisher Tender; Change House or Dry Shack; 
Chipping Gun (under 30 Ibs.); Choker Setter; Chuck Tender; 
Clean-up Laborer; Concrete Form Stripper; Curing Laborer; 
Demolition (wrecking and moving including charred 
material); Ditch Digger; Dump Person; Fine Graders; 
Firewatch; Form Setter; Gabian Basket Builders; Grout 
Machine Tender; Grinders; Guardrail Erector; Hazardous 
Waste Worker (Level C); Maintenance Person; Material Yard 
Person; Pot Tender; Rip Rap Person; Riggers; Scale Person; 
Sloper Sprayer; Signal Person; Stock Piler; Stake Hopper; 
Toolroom Man (at job site); Topper-Tailer; Track Laborer; 
Truck Spotter; Vinyl Seamer 

GROUP 4: Cement Dumper-Paving; Chipping Gun (over 30 Ibs.); 
Clary Power Spreader; Concrete Dumper/Chute Operator; 
Concrete Saw Operator; Drill Operator (hydraulic, diamond, 
aiartrac); Faller and Bucker Chain Saw; Grade Checker and 
Transit Person; Groutmen (pressure) including post tension 
beams; Hazardous Waste Worker (Level B); High Scaler; 
Jackhammer; Laserbeam Operator; Manhole Builder-Mudman; 
Nozzleman (concrete pump, green cutter when using 
combination of high pressure air and water on concrete and 
rock, sandblast, gunite, shotcrete, water blaster, vacuum 
blaster); Pavement Breaker; Pipe Layer and Caulker; Pipe 
Pot Tender; Pipe Reliner (not insert type); Pipe Wrapper; 
Power Jacks; Railroad Spike Puller-Power; Raker-Asphalt; 
Rivet Buster; Rodder; Sloper (over 20 ft); Spreader 
(concrete); Tamper and Similar electric, air and glas 
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operated tool; Timber Person-sewer (lagger shorer and
 
cribber); Track Liner Power; Tugger Operator; Vibrator;
 
Well Point Laborer
 

GROUP 5: Caisson Worker; Miner; Mortarman and Hodcarrier; 
Powderman; Re-Timberman; H;zardous Waste Worker (Level A) . 

LAB00238-004 06/01/2008 

ADAMS, ASOTIN, BENTON, COLUMBIA, DOUGLAS (EAST OF THE 120TH 
MERIDIAN), FERRY, FRANKLIN, GARFIELD, GRANT, LINCOLN, OKANOGAN, 
PEND OREILLE, STEVENS, SPOKANE, WALLA WALLA AND WHITMAN COUNTIES 

Rates Fringes 

Laborers: 
ZONE 1:
 

GROUP 1 $ 20.56 7.70
 
GROUP 2 $ 22.66 7.70
 
GROUP 3 $ 22.93 7.70
 
GROUP 4 $ 23.20 7.70
 
GROUP 5 $ 23.48 7.70
 
GROUP 6 $ 24. 85 7.70
 

Zone Differential (Add to Zone 1 rate): $2.00 

BASE POINTS: Spokane, Pasco, Lewiston 

Zone 1: 0-45 radius miles from the main post office. 
Zone 2: 45 radius miles and over from the main post office. 

LABORERS CLASSIFICATIONS 

GROUP 1: Flagman; Landscape Laborer; Scaleman; Traffic
 
Control Maintenance Laborer (to include erection and
 
maintenance of barricades, signs and relief of flagperson);
 
Window Washer/Cleaner (detail cleanup, such as, but not
 
limited to cleaning floors, ceilings, walls, windows, etc.
 
prior to final acceptance by the owner)
 

GROUP 2: Asbestos Abatement Worker; Brush Hog Feeder;
 
Carpenter Tender; Cement Handler; Clean-up Laborer;
 
Concrete Crewman (to include stripping of forms, hand
 
operating jacks on slip form construction, application of
 
concrete curing compounds, pumpcrete machine, signaling,
 
handling the nozzle of squeezcrete or similar machine, 6
 
inches and smaller); Confined Space Attendant; Concrete
 
Signalman; Crusher Feeder; Demolition (to include clean-up,
 
burning, loading, wrecking and salvage of all material);
 
Dumpman; Fence Erector; Firewatch; Form Cleaning Machine
 
Feeder, Stacker; General Laborer; Grout Machine Header
 
Tender; Guard Rail (to include guard rails, guide and
 
reference posts, sign posts, and right-of-way markers);
 
Hazardous Waste Worker, Level 0 (no respirator is used and
 
skin protection is minimal); Miner, Class "A" (to include
 
all bull gang, concrete crewman, dumpman and pumpcrete
 
crewman, including distributing pipe, assembly & dismantle,
 
and nipper); Nipper; Riprap Man; Sandblast Tailhoseman;
 
Scaffold Erector (wood or steel); Stake Jumper; Structural
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Cost of Money Rate = 5.750%LIFTING Diesel =$2.83 per gallon 
Gasoline =$2.96 per gallon 
Mechanic's Wage =$43.07 (incl. fringe benefits) 

ROUGH TERRAIN HYDRAULIC CRANES (cont.) 
Equipment Specifications Hourly Ownership & Overhaul Expenses 

Field Repair & Fuel Expenses 
Total Total 

Operating Hourly 
Cost $IHour Costs $Model (Vr.Disc.) I IMaximum I IBoom 

Axle Config. Length Lift Capacity HP 
IBase Price IAnnual$ Hours ~~~~ 

I Ownership I Overhaul 

IDepr. $1 CFC $ IO'Head $1 Labor $ I Parts $ I I ~~ I I ILabor $ Parts $ Fuel $ Lube $ Tires $ GEC $ 
DIESEL POWERED (CaNT.) 

GROVE 

RT525E (2006) 4X4X4 75.0ft 22.70 MT 155.0 253,200 1,675 11,000 15.57 4.56 2.72 4.08 7.83 3.67 8.26 16.23 3.65 3.01 0.00 34.82 69.58 
RT530E (2006) 4X4X4 95.0ft 27.20 MT 155.0 264,170 1,675 12,000 14.89 4.72 3.30 4.28 8.17 3.87 8.62 16.23 3.74 3.14 0.00 35.60 70.96 
RT600E 4X4X4 105.0ft 40.00 MT 173.0 405,285 1,675 15,000 18.15 7.11 6.99 5.51 8.64 5.30 12.14 18.11 5.05 5.02 0.00 45.62 92.02 
RT640E (2004) 4X4X4 105.0 ft 36.30 MT 165.0 388,900 1,675 14,000 18.66 6.86 4.66 5.10 11.68 5.10 13.43 17.28 4.84 5.55 0.00 46.20 93.16 
RT650E (2004) 4X4X4 105.0 ft 45.40 MT 173.0 388,900 1,675 15,000 17.42 6.83 4.66 5.51 9.55 5.30 13.43 18.11 4.92 5.55 0.00 47.31 91.28 
RT700E 4X4X4 110.0 ft 50.00 MT 240.0 460,405 1,675 15,000 20.62 8.08 7.18 5.51 9.81 5.30 13.79 27.85 6.47 5.70 0.00 59.11 110.31 
RT750E (2004) 4X4X4 110.0 ft 45.40 MT 240.0 444,290 1,675 15,000 19.90 7.80 5.53 5.51 10.91 5.30 15.34 25.13 6:07 6.35 0.00 58.19 107.84 
RT760E (2004) 4X4X4 110.0ft 54.40 MT 240.0 444,290 1,675 15,000 19.90 7.80 5.83 5.51' 10.91 5.30 15.34 27.85 6.34 6.35 0.00 61.18 110.93 
RT875BXL (2004) 4X4X4. 138.0 ft 68.00 MT 250.0 732,650 1,675 15,000 32.81 12.86 8.54 7.34 18.00 7.34 25.30 29.01 8.76 10.46 0.00 80.87 160.42 
RT875C (2004) 4X4X4 125.0 ft 68.00 MT 250.0 712,415 1,675 15,000 31.90 12.50 8.15 7.34 17.50 7.34 24.60 29.01 8.60 10.17 0.00 79.72 157.11 
RT890E 4X4X4 142.0 ft 81.60 MT 275.0 676,050 1,675 15,000 30.38 11.87 11.26 8.16 14.40 8.16 20.25 31.91 8.60 7.85 0.00 76.77 152.84 
RT91 00 (2004) 4X4X4 114.0 ft 90.70 MT 250.0 912.595 1,675 15,000 41.01 16.02 8.44 8.16 22.42 8.16 31.51 29.01 10.20 12.22 0.00 91.10 187.15 
RT9130E 4X4X4 160.0 ft 120.00 MT 300.0 1,062,780 1,675 15,000 47.76 18.65 16.50 8.16 22.64 8.16 31.83 34.81 11.98 12.34 0.00 99.12 212.83 

LINK-BELT 

RIC-8140 SERIES I (2006) 4X4 70.0ft 30.00 MT 128.0 200,000 1,675 14,000 9.60 3.53 2.72 5.10 5.67 5.10 6.52 13.40 2.94 2.70 0.00 30.66 57.28 
RTC-8030 SERIES II 4X4X4 78.0 ft 27.20 MT 152.0 257,000 1,675 12,000 14.49 4.59 3.88 4.28 7.30 3.87 7.70 15.92 3.65 2.80 0.00 33.94 68.48 
RTC-8030 SERIES II 4X4X4 91.3 ft 27.20 MT 152.0 266,500 1,675 12,000 15.02 4.76 3.88 4.28 7.57 3.87 7.98 15.92 3.72 2.91 0.00 34.40 69.91 
RTC-8040 SERIES II (2006) 4X4X4 105.0ft 36.30 MT 165.0 342,870 1,675 14,000 16.45 6.05 5.05 5.10 9.72 5.10 11.18 17.28 4.47 4.63 0.00 42.66 85.03 
RTC-8050 SERIES II 4X4X4 110.0ft 45.36 MT 185.0 360,150 1,675 15,000 16.13 6.32 5.82 5.51 7.67 5.30 10.79 19.37 4.82 4.46 0.00 44.74 86.19 
RTC-8060 (2004) 4X4X4 110.0ft 54.40 MT 225.0 491,240 1,675 15,000 22.00 8.62 6.02 5.51 12.07 5.30 16.96 26.11 6.54 7.02 0.00 61.93 116.15 
RTC-8065 (2004) 4X4X4 115.0ft 58.97 MT 225.0 556,470 1,675 15,000 24.92 9.77 6.79 5.51 13.67 5.30 19.21 26.11 7.06 7.95 0.00 65.63 126.29 
RTC-8070 (2004) 4X4X4 127.0ft 63.50 MT 210.0 577,920 1,675 15,000 25.88 10.14 6.89 5.51 14.20 5.30 19.96 24.37 7.06 8.25 0.00 64.94 127.56 
RTC·80100 SERIES II 6X6X6 150.0ft 91.00 MT 300.0 746,300 1,675 15,000 33.54 13.10 12.04 8.16 15.90 8.16 22.35 34.81 9.45 8.67 0.00 83.44 166.18 

PETTIBONE 

36MK (2004) 4X4X4 64.1 ft 16.30 MT 127.0 306,045 1,675 10,250 20.10 5.54 2.66 3.81 10.86 3.51 12.49 13.30 3.78 4.22 0.00 37.30 80.27 
36MK (2004) No-Spin R-Axle Ditt. 64.1 ft 16.30 MT 127.0 307,920 1,675 10,250 20.23 5.58 2.66 3.81 10.93 3.51 12.57 13.30 3.79 4.24 0.00 37.41 80.62 
40MK (2004) 4X4X4 64.1 ft 18.10MT 127.0 312,165 1,675 11,000 19.20 5.62 2.52 4.08 10.23 3.67 10.78 13.30 3.83 3.93 0.00 35.51 77.16 
40MK (2004) No-Spin R-Axle Ditt. 64.1 ft 18.10 MT 127.0 314,040 1,675 11,000 19.31 5.65 2.52 4.08 10.29 3.67 10.84 13.30 3.84 3.95 0.00 35.60 77.45 

TADANO 

TR·350XL-3 (2003) 4X4 105.0 ft 31.70 MT 247.0 364,325 1,675 14,000 17.48 6.43 3.88 5.10 11.13 5.10 12.80 25.86 5.50 5.29 0.00 54.55 98.57 
TR-450XL-4 4X4X4 108.3ft ~ 223.0 425.00~ 1,675 15,000 19.03 7.46 6.21 5.51 9.06 5.30 12.73 23.35 5.74 5.26 0.00 ~ 99.65 
TR-500XL-3 (2003) 4X4 110.6 ft 45.40 MT 247.0 488,78 1,675 15,000 21.89 8.58 5.63 5.51 12.22 5.30 17.17 25.86 6.50 7.10 0.00 61.93 115.76 
TR·600XL-3 (2003) 4X4 114.8 ft 54.40 MT 247.0 543,485 1,675 15,000 24.34 9.54 5.34 5.51 13.58 5.30 19.09 28.66 7.21 7.90 0.00 68.16 126.47 
TR-650XXL-3 (2003) 4X4X4 138.5 ft 59.00 MT 247.0 607,547 1,675 15,000 27.21 10.66 5.90 5.51 15.18 5.30 21.34 28.66 7.73 8.83 0.00 71.86 136.32 
TR-8ooXXL-4 4X4X4 144.4ft 72.60 MT 267.0 628,571 1,675 15,000 28.15 11.03 9.71 7.34 13.39 7.34 18.82 30.98 8.13 7.79 0.00 73.06 142.68 

TEREX 

CD 220 (2004) 4X4X4 61.0 ft 18.10MT 130.0 168,018 1,675 11,000 10.33 3.02 2.23 4.08 5.50 3.67 5.80 13.61 2.71 2.11. 0.00 27.90 53.06 
CD 220 (2004) 4X4X4 72.0 ft 18.10MT 130.0 172,518 1,675 11,000 10.61 3.10 2.23 4.08 5.65 3.67 5.96 13.61 2.74 2.17 0.00 28.15 53.82 
CD 222 (2004) 4X4X4 61.0ft 20.00 MT 130.0 168,018 1,675 11,000 10.33 3.02 2.33 4.08 5.50 3.67 5.80 13.61 2.71 2.11 0.00 27.90 53.16 
CD 222 (2004) 4X4X4 72.0ft 20.00 MT 130.0 172,518 1,675 11,000 10.61 3.10 2.33 4.08 5.65 3.67 5.96 13.61 2.74 2.17 0.00 28.15 53.92 
CD 225 4X4X4 61.0ft 22.70 MT 130.0 168,018 1,675 11,000 10.33 3.02 2.52 4.08 4.77 3.67 5.03 13.61 2.71 1.83 0.00 26.85 51.57 
CD 225 4X4X4 72.0 ft 22.70 MT 130.0 172,518 1,675 11.000 10.61 3.10 2.52 4.08 4.90 3.67 5.17 13.61 2.74 1.88 0.00 27.07 52.28 
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Cost of Money Rate =5.750%TUNNEL 
Diesel =$2.83 per gallon 
Gasoline =$2.96 per gallon 
Mechanic's Wage = $43.07 (inc!. fringe benefits) 

TIRE MOUNTED SHOTCRETEICONCRETE LINERS 
Hourly Ownership & Overhaul Expenses Equipment Specifications 

Ownership Overhaul Field Repair & Fuel Expenses I I 

I 
Total Total 

Operating HourlyI Maximum I I Base IAnnual I I Elec.l I I IModel (Yr.Disc.) Aggregate Size Capacity HP Price $ Hours ~~~~~ I Depr. $1 CFC $ IO'Head $1 Labor $ IParts $ Labor $ Parts $ Fuel $ Lube $ Tires $ GEC $ Cost $IHour Costs $ 

DIESEL POWERED 

ALLENTOWN 

POWERCRETER 10 
POWERCRETER 20 

3 in 
4 in 

10 cyh 
20 cyh 

29.0 
44.0 

35,700 
38,975 

880 
880 

4,400 
4,400 

3.28 
3.58 

0.68 
0.74 

0.59 
0.65 

0.96 
0.96 

0.93 
1.01 

2.45 
2.45 

1.37 
1.49 

2.93 
4.45 

0.52 
0.69 

0.00 
0.00 

0.00 
0.00 

7.27 
9.08 

13.71 
16.02 

DIESEL LOCOMOTIVES 
Hourly Ownership & Overhaul Expenses 

Ownership Overhaul 

Equipment Specifications 

Field Repair & Fuel Expenses I I Total Total 
Econ. Operating HourlyI Base I Annual I Elec.l I I I
Hours I Depr. $1 CFC $ IO'Head $1 Labor $ I Parts $Rail Gauge Capacity HP Price $ Hours Labor $ Parts $ Fuel $ Lube $ Tires $ GEC $I Cost $IHour Costs $I I 

DIESEL POWERED 

24' 
~.36" 

36" -42" 
42" 

4-8t 
T'm'" 
15 ·25t 
30 -35 t 

62.0 
83.0 

185.0 
275.0 

~ 
160,000 
258,666 
344,000 

1,500 
1,500 
1,500 
1,500 

9,350 
9,350 
9,350 
9,350 

6.80 
11.91 
19.26 
25.61 

1.55 
2.71 
4.38 
5.83 

1.51 
2.65 
4.29 
5.70 

4.28 
4.28 
7.83 
7.83 

2.43 
4.25 
6.87 
9.14 

9.18 
9.18 

18.76 
18.76 

1.94 
3.41 
5.51 
7.32 

4.72 
6.32 

14.08 
20.93 

1.05 
1.64 
3.04 
4.26 

0.00 
0.00 
0.00 
0.00 

0.42 
0.74 
1.20 
1.59 

...lLi.l 
~ 
42.59 
52.86 

33.88 
47.09 
85.22 

106.97 

ELECTRIC LOCOMOTIVES 

(Operating costs do not include battery costs.) 

Equipment Specifications Hourly Ownership & Overhaul Expenses 

Field Repair & Fuel Expenses 
Total Total 

Operating Hourly 
Cost $IHour Costs $Rail Gauge I Capacity I IPower Source HP 

I Base 
Price $ 

IAnnual 
Hours ~~~~~ 

I Ownership I Overhaul 

IDepr. $1 CFC $ IO'Head $1 Labor $ IParts $ I I Elec.l I I ILabor $ Parts $ Fuel $ Lube $ Tires $ GEC $ 

ELECTRIC PDWERED 

18" 2-6t Battery Combination 20.0 100,500 1,500 10,650 6.57 1.68 1.67 5.71 2.62 10.40 2.28 0.00 0.63 0.00 0.50 13.81 32.06 
18'-33" 8·10t Battery Combination 60.0 190,000 1,500 10,650 12.42 3.17 3.15 5.71 4.95 10.40 4.31 0.00 1.20 0.00 0.94 16.85 46.25 
36" -42' 20·25 t Battery Combination 200.0 369,000 1,500 10,650 24.12 6.16 6.12 6.12 10.10 13.97 8.38 0.00 2.32 0.00 1.82 26.49 79.11 
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Cost of Money Rate =5.750%TUNNEL Diesel =$2.83 per gallon 
Gasoline =$2.96 per gallon 
Mechanic's Wage =$43.07 (inc!. fringe benefits) 

RAIL MOUNTED SHOVEL LOADERS 
Equipment Specifications Hourly Ownership & Overhaul Expenses 

Field Repair & Fuel Expenses Total Total 
Operating Hourly 

Cost $tHour Costs $ Model (Yr. Disc.) ICFM Required I Capacity I HP 
I Base 

Price $ 
IAnnual 

Hours ~~~~~ 
I Ownership I Overhaul 

IDepr. $1 CFC $ IO'Head $1 Labor $ IParts $ I 1 Elec.! I I ILabor $ Parts $ Fuel $ Lube $ Tires $ GEC $ 

AIR POWERED 

ATLAS COPCO 

LM37 
LM37H 
LM57 
LM57H 
LM70 
LM70H 

210 
210 
280 
280 
350 
350 

5cft 
5cft 
9cft 
9 cft 

14 cft 
14cft 

10.0 
10.0 
24.0 
24.0 
13.5 
13.5 

41,000 
42,000 
48.600 
SO,OOO 
81,000 
82,300 

1,500 
1,500 
1,500 
1,500 
1,500 
1.500 

6,800 
6,800 
6.800 
6.800 
6.800 
6,800 

4.20 
4.30 
4.97 
5.12 
8.29 
8.42 

0.79 
0.81 
0.94 
0.96 
1.56 
1.59 

0.68 
0.70 
0.81 
0.83 
1.34 
1.36 

1.53 
1.53 
1.53 
1.53 
2.45 
2.45 

0.97 
0.99 
1.15 
1.18 
1.92 
1.95 

5.10 
5.10 
5.10 
5.10 
7.85 
7.85 

1.17 
1.20 
1.39 
1.43 
2.32 
2.36 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.26 
0.26 
0.31 
0.31 
0.51 
0.52 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.43 
0.44 
0.51 
0.52 
0.84 
0.86 

6.96 
7.00 
7.31 
7.36 

11.52 
11.59 

15.13 
15.33 
16.71 
16.98 
27.08 
27.36 

EIMCO 

22 
A(Rockershovel) 

325 11 cft 20.0 33,980 1,500 6.800 3.48 0.65 0.56 2.45 0.80 7.85 0.97 0.00 0.21 0.00 0.35 9.38 17.32 

WHEEL MOUNTED SHOVEL LOADERS 
Equipment Specifications Hourly Ownership & Overhaul Expenses 

Field Repair & Fuel Expenses Total Total 
Operating Hourly 

Cost $/Hour Costs $ Model (Yr. Disc.) ICFM Required I Capacity I HP 
I Base 

Price $ 
I Annual 

Hours ~~~~~ 
I Ownership I Overhaul 

IDepr. $1 CFC $ IO'Head $1 Labor $ IParts $ I I Elec.! I I ILabor $ Parts $ Fuel $ Lube $ Tires $ GEC $ 

AIR POWERED 

ATLAS COPCO 

CAV0310E 
CAV0320E 
A(w/Rocker Arms) 

245 
280 

35.3 
10.6 

10.0 
25.0 

71,000 
72,300 

1,550 
1,550 

7,920 
7,920 

6.12 
6.23 

1.27 
1.30 

1.18 
1.22 

4.59 
4.08 

2.33 
2.37 

14.28 
13.26 

2.96 
3.01 

0.00 
0.00 

0.45 
0.46 

1.42 
1.45 

0.00 
0.00 

19.11 
18.18 

34.60 
33.38 

DIESEL POWERED L-H-D'S 

(Includes scrubber.) 

Equipment Specifications Hourly Ownership & Overhaul Expenses 

Field Repair & Fuel Expenses Total Total 
Operating Hourly 

Cost $tHour Costs $ Model (Yr.Disc.) I IHP Capacity 
I Base 

Price $ 
I Annual 

Hours ~~~~~ 
I Ownership I Overhaul 

IDepr. $1 CFC $ IO'Head $/ Labor $ I Parts $ Labor $ I Parts $ I Elec.! I Lube $ I Tires $ I GEC $ Fuel $ 

DIESEL POWERED 

ATLAS COPCO WAGNER 
(Formerly WAGNER-Scooptram models) 

HST-1A 
ST700 
~ 

55.0 
180.0 
250.0 

1 cy 
4.2 cy 
6.5'cy 

146,000 
322,001). 
395,000 

1,800 
1,800 
1,800 

13,500 
13,500 
13,500 

8.57 
18.91 
23.19 

2.46 
5.42 
6.65 

2.42 
5.34 
6.55 

1.47 
2.45 
2.96 

0.86 
1.91 
2.34 

4.34 
7.24 
8.81 

2.85 
6.29 
7.71 

6.43 
16.50 
19.17 

1.56 
3.68 
4.41 

2.92 
6.44 
7.90 

0.00 
0.00 
0.00 

18.10 
40.15 
~ 

33.88 
74.18 
89.69 

1st Half 2008 
Copyright © 2008, EquipmenlWalch. All rights reserved. 
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Cost of Money Rate = 5.750%TUNNEL Diesel =$2.83 per gallon 
Gasoline = $2.96 per gallon 
Mechanic's Wage =$43.07 (Incl. fringe benefits) 

DIESEL POWERED L-H-D'S (cont.) 

(Includes scrubber.) 

Model (Yr. Disc.) 
Si-2D 

185.0 4 cy • 275,000 1,800 13,500 16.15 4.63 4.56 2.45 1.63 7.24 5.37 16.96 3.43 5.50 0.00 67.92~~+1t 231.0 6cy 356,000 1.800 13,500 20.90 6.00 5.90 2.96 2,11 8.81 6.95 17.72 4.01 7.12 0.00 44.61 82.48 
ST-7.5Z 300.0 7.5 cy 539,000 1.800 13.500 31.65 9.08 8,93 2.96 3.19 8.81 10.53 23.01 5.70 10.78 0.00 58.83 114.64 
ST·8B 277.0 8.5 cy 496,000 1,800 13,500 29.12 8.35 8.22 2.96 2.94 8.81 9.69 21.24 5.25 9.92 0.00 54.91 106,50 
ST·15Z 450.0 15cy 1,023.og 1,800 13,500 60.06 17.23 16.95 2.96 6,05 8.81 19.98 34.51 9.90 20,46 0.00 93.66 196.91 

JEFFREY 

4110 94.0 2 cy 330,000 1,800 13,500 19.38 5.56 5.47 1.47 1.95 4.34 6.45 10.99 3.18 6.60 0.00 31.56 65.39 
4114 150.0 5 cy 420,000 1,800 13,500 24.66 7.07 6,96 2.45 2.49 7.24 8.20 13.75 4.02 8.40 0.00 41.61 85.24 

TAMROCK 

EJC 100 116,0 3 cy 160,000 1,800 13,500 9.39 2.69 2.65 1.53 0.95 4.49 3.13 12.64 2.27 3.20 0,00 25,73 42.94 
EJC 130 185.0 3,5 cy 190,000 1,800 13,500 11.16 3.20 3.15 2.45 1.12 7.24 3.71 16.96 2.89 3.80 0.00 34.60 55.68 
EJC 180 185.0 4 cy 240,000 1,800 13,500 14.09 4,04 3.98 2.45 1.42 7.24 4.69 16.96 3.21 4.80 0.00 36.90 62.88 
EJC 210 231.0 6 cy 250,000 1,800 13,500 14.68 4.21 4.14 2.96 1.48 8.81 4.88 17.72 3.35 5.00 0,00 39.76 67.23 

ELECTRIC POWERED L-H-D'S 

(Electricity costs are not included.) 

Equipment Specifications Hourly Ownership & Overhaul Expenses 

Field Repair & Fuel Expenses Total Total 
Operating Hourly 

Cost $IHour Costs $Model (Yr.Disc.) I ICapacity HP 
I Base IAnnual 

Price $ Hours ~~~~~ 
I Ownership I Overhaul 

IDepr, $/ CFC $ IO'Head $1 Labor $ I Parts $ Labor $ r Parts $1 Elec.l 1 1 I
Fuei $ Lube $ Tires $ GEC $ 

ELECTRIC POWERED 

TAM ROCK 

EJC 100 
EJC 130 
EJC 180 

3 cy 
30y 
4 cy 

100,0 
125.0 
150.0 

175,000 
210,000 
270,000 

1,600 
1,600 
1,575 

11,000 
11,000 
7,200 

11.21 
13.45 
26.01 

3.03 
3.64 
4.91 

2.90 
3.48 
4.47 

2.65 
2.65 
7.34 

1.04 
1.24 

12.14 

8.36 
8.36 
9.28 

3.42 
4.10 

16.88 

0.00 
0.00 
0.00 

1.10 
1.32 
1.70 

3.50 
4.20 
5.40 

0,00 
0,00 
0,00 

16.38 
17.98 
33.26 

37.21 
42.44 
88.13 

Copyright © 2008, EquipmentWatch. All rights reserved. 
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Cost of Money Rate =5.750%TUNNEL Diesel =$2.83 per gallon 
Gasoline =$2.96 per gallon 
Mechanic's Wage =$43.07 (incl. fringe benefits) 

CONCRETE RAIL CARS 

(Includes automatic couplers.) 

Equipment Specifications Hourly Ownership & Overhaul Expenses 

Field Repair & Fuel Expenses Total Total 
Operating Hourly 

Cost $IHour Costs $Batch Type I IRail Gauge Capacity 
I Base I Annual 

Price $ Hours 
Econ. 
Hours 

I Ownership I Overhaul 

IDepr. $1 CFC $TO'Head $1 Labor $1Parts $ Labor $ I Parts $ I Elec.l I I I
Fuel $ Lube $ Tires $ GEC $ 

Dry 30 3 cy 17,552 835 6,000 1.13 0.32 0.29 0.45 0.37 1.90 0.60 0.00 0.11 0.00 0.00 2.61 5.17 

A(Double Box) 
Wet 30 3 cy 14,340 835 6,000 0.93 0.26 0.24 0.45 0.31 1.90 0.49 0.00 0.09 0.00 0.00 2.48 4.67 

FLAT CARS 

(Includes automatic couplers.) 

Equipment Specifications Hourly Ownership & Overhaul Expenses 

Field Repair & Fuel Expenses Total Total 
Operating Hourly 

Cost $/Hour Costs $Rail Gauge I Capacity 
I Basel 

Price $ Annual 
Hours ~~~~~ 

I Ownership I Overhaul 

IDepr. $1 CFC $ IO'Head $1 Labor $ I Parts $ Labor $ I Parts $ I Elec! I 1 I
Fuel $ Lube $ Tires $ GEC $ 

24 3t 7,284 1,200 8,600 0.46 0.13 0.12 0.41 0.11 0.92 0.23 0.00 0.05 0.00 0.08 1.28 2.51 
36 5t 8,135 1,200 8,800 0.51 0.15 0.13 0.41 0.12 0.92 0.25 0.00 0.05 0.00 0.09 1.31 2.63 
36 lOt 13,060 1,200 8,800 0.83 0.24 0.22 0.41 0.20 1.33 0.41 0.00 0.08 0.00 0.15 1.97 3.87 

DUMP CARS 

(Includes automatic couplers.) 

Equipment Specifications Hourly Ownership & Overhaul Expenses 

Field Repair & Fuel Expenses Total Total 
Operating Hourly 

Cost $IHour Costs $Type I Rail Gauge I Capacity 
I Base I Annual 

Price $ Hours ~~~~~ 
I Ownership I Overhaul 

IDepr. $1 CFC $ 1O'Head $1 Labor $ I Parts $ Labor $ I Parts $ I Etec! I I I
Fuel $ Lube $ Tires $ GEC $ 

Lift Off 18 .5cy 3,909 1,500 9,350 0.29 0.07 0.06 0.51 0.11 1.06 0.13 0.00 0.02 0.00 0.05 1.26 2.30 
Lift Off 18 1.0 cy 6,938 1,500 9,350 0.52 0.13 0.11 0.51 0.19 1.06 0.23 0.00 0.04 0.00 0.08 1.41 2.87 
Lift Off 24 2.0 cy 8,711 1,500 9,350 0.65 0.16 0.14 0.51 0.24 1.06 0.29 0.00 0.05 0.00 0.10 1.50 3.20 
Rocker Dump 24 1.Ocy 10,824 1,500 9,350 0.81 0.20 0.18 0.51 0.30 1.06 0.36 0.00 0.07 0.00 0.13 1.62 3.62 
Rocker Dump 34 4.0 cy 11,387 1,500 9,350 0.85 0.21 0.19 0.51 0.31 1.51 0.37 0.00 0.07 0.00 0.14 2.09 4.16 
Side Dump 24 2.0 cy 11,575 1,500 9,350 0.86 0.22 0.19 0.51 0.32 1.06 0.38 0.00 0.07 0.00 0.14 1.65 3.75 
Side Dump 24 3.0cy 13,n8 1,500 9,350 1.03 0.26 0.23 0.51 0.38 1.51 0.45 0.00 0.09 0.00 0.16 2.21 4.62 
Side Dump 36 5.0 cy 17,849 1,500 9,350 1.33 0.33 0.30 0.61 0.49 2.24 0.59 0.00 0.11 0.00 0.21 3.15 6.21 

Copyright © 2008, EquipmentWatch. All rights reserved. 
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.- ,-~, 

Cost of Money Rate = 5.750%TUNNEL Diesel = $2.83 per gallon 
Gasoline =$2.96 per gallon 
Mechanic's Wage = $43.07 (Inc!. fringe benefits) 

LOW PROFILE REAR DUMPS 
Equipment Specifications Hourly Ownership & Overhaul Expenses 

Field Repair & Fuel Expenses Total Total 
Operating Hourly 

Cost $IHour Costs $ Rated Payload IBody Capacity I HP 
I Base I Annual 

Price $ Hours ~~~~~ 
I Ownership I Overhaul 

IDepr. $1 CFC $ 1O'Head $1 Labor $ IParts $ Labor $ I Parts $ I ElecJ 1 I I
Fuel $ Lube $ Tires $ GEC $ 

DIESEL POWERED 

5.0 MT 3.70 cy 52.0 111,286 1,410 8,800 6.84 1.95 1.84 3.08 1.90 5.00 2.53 4.12 1.11 1.65 0.00 14.41 30.02 
10.0MT 6.58 cy 135.0 169,860 1,410 8,800 10.44 2.97 2.81 3.08 2.90 5.00 3.86 10.70 2.14 2.52 0.00 24.22 46.42 
16.0MT N/A 112.0 199,147 1,410 8,800 12.24 3.49 3.30 3.08 3.39 5.00 4.53 8.87 2.14 2.95 0.00 23.49 48.99 
20.0 MT 13.70 cy 270.0 279.462 1,410 10.050 15.04 4.83 4.63 7.40 4.87 12.03 6.35 21.39 3.90 4.14 0.00 47.81 84.58 
25.0 MT N/A 277.0 310.434 1,410 10.050 16.70 5.36 5.14 7.40 5.41 12.03 7.06 21.95 4.15 4.60 0.00 49.79 89.80 
33.0 MT N/A 335.0 328,005 1,410 10.050 17.65 5.67 5.44 8.18 5.72 13.30 7.45 26.55 4.72 4.86 0.00 56.88 99.54 

VENTILATING BLOWERS 

(Single stage axial fans with airfoil blades and direct drive. Electricity costs are not included.) 

Equipment Specifications Hourly Ownership & Overhaul Expenses 

I 
I Ownership I Overhaul

I Base I Annual 
~~~~~ IDepr. $1 CFC $ 1O'Head $1 Labor $ I Parts $ HP RPM Price $ Hours 

Field Repair & Fuel Expenses Total Total

I Operatin9 HourlyI ElecJ I I I 
Labor $ Parts$ Fuel $ Lube $ Tires $ GEC $ Cost $tHour Costs $ 

ELECTRIC POWERED 

7.5 3,450 16,046 1,950 9,680 1.48 0.31 0.27 0.31 0.82 0.65 0.50 0.00 0.10 0.00 0.00 1.25 4.44 
10.0 3,450 16,579 1,950 9,680 1.53 0.32 0.27 0.31 0.85 0.65 0.52 0.00 0.10 0.00 0.00 1.27 4.55 
40.0 1,750 30,547 1,950 9,680 2.83 0.58 0.51 0.59 1.56 1.22 0.96 0.00 0.19 0.00 0.00 2.37 8.44 
60.0 1,750 47,556 1,950 9,680 4.40 0.91 0.79 0.92 2.43 1.90 1.49 0.00 0.30 0.00 0.00 3.69 13.14 
75.0 1,750 18,734 1,950 9,680 1.73 0.36 0.31 1.20 0.96 2.45 0.59 0.00 0.12 0.00 0.00 3.16 7.72 

Copyright © 2008, EquipmentWatch. All rights reserved. 
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Redmond Construction Engineering PLLC Review ‐ 3 TBM Estimates
Gorge 2nd Tunnel  

JA Job Number 4087.1  

Comments Relative to All 3 Estimates

Reference or Location RCE  Comments Jacobs Assoc  Response
Memo Section 2 Cost
Estimate

I agree with your markup of 15% for Contractor profit – another way to view
this is to take 40 % to 50 % of Labor cost – you have done so in Cost Estimate
Item 025 by using 35% of Direct Labor , 40% of Field Supervision and 5% on
Equip & mtl and 10% on Subs

Noted

Memo Section 2.2 Labor
Rates

I have enclosed copies from Davis Bacon Act for King County – Labor Base
wages and Benefits seem to match within a few dollars per hour of one
another

Noted

Memo Section 2.2.1 Agree with Muck Disposal, Fuel Rate , STS Noted
Memo Section 2.2.2
Contingency

It is quite comon to see an Owners contingency of 20 to 25% at this initial
design stage, however, considering it is a TBM mined tunnel, wothout much
concrete design, we are only concerned with geology and GBR. As you have
assumed a penetration rate of 10 ft / hr, it tells me you are considering some
type of "schist or limestone type rock ", not hard rock such as a granite. As
much of the " fixed costs of the TBM mining has been identified ", such as
TBM Cost, Assemble/Disassemble - the real variable is in section 005 of the
estimate as well as the concrete and drill & blast sections Concur with 20%
Owner contingency for design changes - but I don't see a Change order
contingency or DSC contingency.

These items will be addressed in the estimate narative.

Memo Section 2.2.2
Contingency

Schedule contingency - since this is a linear project, if the Owner is carrying a
20% cost contingency, he should be aware that there is also a schedule
contingency required - to address the added cost 

Agreed. We will address Schedule contingency in the
narrative.

Memo Section 2.2.3 Work
Hours

Work shifts @ 2 - 10 hr - Labor rates seem to cost at straight time, although
you should have 8 hr x ST + 2 hr x 1.5 time . Each section of the estimate has
a labor premium ( 13 % to 36 % ) not sure how it's calculated 

The labor premiums are calculated as total amount paid
as straight and overtime divided by the amount that
would be paid for the same number of work hours paid
at only straight time. If there is no travel time or shift
differential the premium is reduced. 

Memo section 2.2.4 Tunnel
Construction Methodology 

TBM rate of 73 ft / day = = by my calc 10 ft / hr x 20 hr / day x 35%
utilization rate = 70 ft / day, however, you do not identify any stoppage for
water inflow, bad ground, so I would further reduce by 5% to 67 ft / day 

We added a 7 day delay to the cycle time analysis for
high water inflows and bad poor ground conditions, this
reduced the overall advance rate from 73 to 70 ft/day.

Memo section 2.2.4 Tunnel
Construction Methodology 

In the narrative " cost of refurbishment ranges from $ 7 to 9 Million " ot 88%
of TBM is considered resale - I believe you meant to say that 88% of the
TBM is actual cost to the job with 12% left as resale. This seems so in your
equipment cost section of the estimate. 

Agreed, the narrative will be corrected.

Cutter Costs  - I would add $ 5.00 / BCY for cutter costs Agreed. Added $5.00/bcy to the estimate for cutters and
teeth.

Rebar in Concrete -  I did not see rerbar in concrete cost Added rebar and time to the the schedule for contour
concrete at the intersections of the connector tunnels and
the new and existing tunnels.

TBM Switchgear - Owner should carry this cost in his cost, as it's excluded
from this estimate

The client is aware of this item and is carrying a budget
for it.

14 ft Diameter  TBM Estimate
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Redmond Construction Engineering PLLC Review ‐ 3 TBM Estimates
Gorge 2nd Tunnel  

JA Job Number 4087.1  

Reference or Location RCE  Comments Jacobs Assoc  Response

Construction Schedule

Disassemble TBM / Pour Concrete Lining - your schedule shows these 2
activities overlapping ( running concurrent ) - I'm not sure this is possible to
pull out TBM parts thru the concrete operation . Only possible if the TBM
goes out thru the receiving end of the job. Possibly adds 1.5 months to
schedule 

The estimate assumes that the TBM will be removed 
from the tunnel prior to commencement of the 
concreting operations.

Construction Schedule

Disassemble TBM / Downstream Connection - your schedule shows these 2
activities overlapping ( running concurrent ) - Is this possible, since there is no
mention of another labor / equipment setup at the end of the job portal. If
everything is accessed from main portal, can these activities overlap. Possibly
adds 2.0 months to schedule 

TBM Disassembly will occur outside of the tunnel and 
thus will not interfere with the Downstream connection.

Construction Schedule TBM Production rate - using 67 ft/day vs 73 ft / day adds 13 days to schedule
- also any post excavation grouting required. Addressed above

Bid Item 001 Labor Premium @ 5.5% - crew is working 10 hrs, ( 8 hr x 1 + 2 hr x 1.5 ) is
equivalent to  11 hr pay for 10 work =  10% premium for 10 hrs

The labor premium in this estimate is calculated on a
cash basis, there are several items that are paid per hour
regardless of whether it is paid at straight time or
overtime reducing the rate from a simple hour
calculation.

Bid Item 002 Labor Premium @ 5.5% - crew is working 10 hrs, ( 8 hr x 1 + 2 hr x 1.5 ) is
equivalent to  11 hr pay for 10 work =  10% premium for 10 hrs

See above.

Muck cycle time 1.7 min / 350 ft - sounds a bit agrressive, could effect daily
advance rate - I was thinking 40 loose cy / hr not 48 BCY / hr

Corrected calculation and adjusted travel rates.

Bid Item 003 Labor premium rate 
Crew -  you might consider 2 more electricians to wire up surface equipment Agreed, crew is light. Added one more electrician, need

for more electrical support will come later. 

Bid Item 004 Labor Premium @ 13.03% - crew is working 10 hrs, ( 8 hr x 1 + 2 hr x 1.5 ) is
equivalent to  11 hr pay for 10 work =  10% premium for 10 hrs

See above.

Use of 8 ton Locootive - sounds a bit small to move TBM up to the
face,possibly add money for tugger system 

Agreed. Added $10K to allowance for dollies to acount
for a tuggers system. Increased loci size.

Bid Item 005 Post Excavation grouting - Time & cost to reduce water inflow to some GBR
minimum standard

This is not expected to be a major issue on this project.

Crew size - Add a 2nd locomotive per shift ( one in heading with men / one
at shaft getting supplies - Add 0.5 Bull gang Fore / shift - Add 1.0 yard
crane operator / shift  to unload supplies   -  Add 1.0 more electricians / shift

There are multiple locis purchased in the estimate
assuming a second loci is at the heading solely for a
safety purposes it is not being operated and thus
additional cost is negligable. The bull gang crew is
assumed to be a one shift crew of a foreman and two
miners. The loading/unloading functions for most of the
project will be performed by the onsite loader with
forks. We will add an additional electrician.

14 ft Diameter  TBM Estimate
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Redmond Construction Engineering PLLC Review ‐ 3 TBM Estimates
Gorge 2nd Tunnel  

JA Job Number 4087.1  

Reference or Location RCE  Comments Jacobs Assoc  Response

Bid Item 005 Production rate - Using 67 ft/ day vs 73 ft / day ( adds 13 days to cost &
schedule )

Noted

Cutters     -  Add $ 5.00 / BCY for cutter costs Added $5.00/bcy
1 each - 100 HP fan - Usually expect to see a fan every 2,500 LF or 4 for
this project.

Reduced bagline in 14ft alternate to 36" dia. Vent calcs
show two fans required with this size added 1 fan.

Bid item 007 Larger Locomotive -  larger loco & more flat cars to remove TBM sections TBM will be on dollies no flat cars required. Increased
size of locis.

Bid Item 008 Crew Size     -  Would expect crew to be same as Assemble TBM Bid Item 004 Increased crew size, but not the the full extend of
assembly crew. You do not have to be as precise when
disassembling. A cutting torch works faster than
wrenches, wire cutters work faster than splicing, etc.
There is already some double dipping, as there is
overlapping of support crews between disassebly and
concrete operations. 

Bid Item 009 Crew Size - crew size assumes TBM removal goes on concurrently with
concrete operation  -  need to add more crew if not concurrent

We believe this crew is adequate for this operation.

Bid Item 017 TBM cost $ 6,160,000 - See Robbins quotation - use 88% of $ 9,000,000 -
use $ 300,000 minor spares , use $ 500,000 major spares - use $ 450,000
shipping

We are assuming this to be a reconditioned machine.
Prices obtain from Herrenknecht are much lower than
Robbins the price used in the estimate is an average.

Horizontal Conveyor $ 5,413,000 - See Robbins quotation - use $ 2,500,000
for Conveyor ,  $ 250,000 shipping

We obtained a detailed quote from Robbins for this item. 
- see attached.

Various Equip Cost - confirms purchase & operating expense from 2008
Equipment Watch cost guide

Noted

Bid Item 018 Crew of 4 men  -  crew sounds small to unlaod, assemble all the items listed Increased Crew size to six.

Bid Item 019 Crew of 2 men  -  crew sounds small to loadout, remove all the items listed Increased Crew size to six.

Bid Item 022 Personnel - make all durations 25.5 months, add Quality Manager, add
Electrical Superintendent

Added Electrical Supt. We don't believe a full-time QC
Manager is necessary for this project due to the small
amount of concrete on this project, the Engineering staff
can easily handle this. 

Instrumentation an allowance should be made for instrumentation Added Allowance for Instrumentation
Geotech Consultant an allowance for mapping , rock classification , Added Geotech Consultant.
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

No. Item or Group Item Description Status Item Cost
001 Portal Development ls $73,534
002 Excavate/Support Starter Tunnel 150 lf /lf $177,798

Prepare Portal and Starter Tunnel ls
003 Erect Tunnel Plant ls $429,170
004 Assemble TBM ls $1,142,149
005 Excavate/Support TBM Tunnel 10,842 lf /lf $6,721,473
006 Remove Tunnel Conveyor and Utilities 10,842 lf /lf $527,191
007 Remove TBM and Backup from Tunnel ls $304,692
008 Disassemble TBM ls $344,761

Excavate/Support TBM Tunnel 10,842 lf /lf
009 Install CIP Concrete Lining ls $1,012,136
010 Drill and Blast Upstream Connection 29 lf /lf $106,926
011 Construct Upstream Tie-In ls $511,675
012 Drill and Blast Downstream Connection 89 lf /lf $247,968
013 Construct Downstream Tie-In ls $671,771
014 Remove Tunnel Plant/Clean Invert 10,842 lf /lf $521,678
015 Construct Tunnel Plug ls $237,160

Construct Tie-In Structures ls
016 Construct Permanent Facilities ls $250,000

Construct Permanent Facilities ls

017 directs
018 2.0 mo unesc.bid
019 1.0 mo unesc.bid
020 17.8 mo /mo
021 61 /day
022 26.5 /mo
023 26.5 /mo
024 unesc.bid
025 of cost
026 Financing Charges 1.2% unesc.bid
027 Contractor Contingency 1.5% unesc.bid

028 Escalation-excluded from estimate

029 Owner Contingency-excluded from estimate

1 Estimate Assumptions:
a   Use a refurbished main-beam TBM with a 9 month delivery period.
b   The local labor conditions will only permit two shift operation.  All work is performed on a 5-day/week basis
c   Electrical substation installation cost is excluded from the estimate.
d   Electrical power is provided to the contractor at no cost.
e   Access to the site shall remain open year-round at no expense to the contractor.
f   Natural ventilation will be available and sufficient through existing tunnel once connector break through occurs.

 

Rev Description
1 Minor change in scope, correct small items

$13,280,081

$23,864

General Mobilization

10/16/09 Added permenant warehouse structure, corrected minor items

Overhead Maintenance/Service

$16,155,107
$1,099,615

2.2%

Unescalated Construction Bid $47,018,776October 2012 NTP:  26.5 month project duration

General Plant Operation/Maintenance

Subtotal Indirect Cost

121.6%
Subtotal Direct Cost

Equipment Ownership/Mobilization

$691,662

$1,801,025

$1,055,637

- 
$33,738,695

$574,448
$6,075,844

$4,014,713

$424,785
$257,698

2.3%

$48.62

Demobilization/Punchlist

Seattle City Light

Item Unit Cost

$251,331
$1,185

Jacobs Associates  ♦  Engineers/Consultants

Item Quantity/Unit

OPINION OF PROBABLE UNESCALATED CONSTRUCTION BID EXCLUDING OWNER CONTINGENCY

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project Client

14 ft Diameter Alternate

Group Item Cost

Gorge Second Tunnel

(25.0% unescalated bid)

$47,018,776
- $11,754,700

Notes
Revision History:

Date

Estimate Notes:

$3,309,314

$9,469,435

$250,000

$620

$873

$2,786

$48.12

$3,687

Contractor Markup 14.8%

mo
$151,499

Bonds, Insurance, and Taxes 3.8%

Weekend Maintenance day

$1,588,161$59,931
moField Supervision

$4,225

(17.9% unescalated bid)$8,393,916

Summary p1;   Schedule p2;   Direct Detail p3;   Indirect Detail p14;   Escalation Detail p18;   Contingency Detail p18;   Resource Rate and 
Usage Detail p19;   Estimate Metrics p23;   Backup Calculations p24

Table of Contents:

Opinion of Probable Unescalated Construction Bid excluding Owner Contingency
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DAM AD MA J S NO

Rev

14 ft Diameter Alternate
4087.1

AJ MJ AMJ

Job No.

M A N FM DOS JJ SA FD J JJ

2:56 PM

N
2016

OSFJJ F M OJ
Start 
mo

2012
M

End 
mo SA NAJMActivity No. and Description Dur. 

(mos) J NO M

Jacobs Associates  ♦  Engineers/Consultants

Client
10/16/2009

Project
Gorge Second Tunnel 1

Computed on
PWD/TLPSeattle City Light

Estimator

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

J F D
20152014

CONSTRUCTION SCHEDULE AND MONTHLY PROGRESS PAYMENTS

A
2013Bid Amount

9.00 9.00
2.75 30.50 33.25

32.75 32.75
35.50 35.50

2.00 9.00 11.00
017 $14,270,088 9.00 10.00 19.00
018 $1,099,615 2.00 14.50 16.50
019 $1,055,637 1.25 34.25 35.50
001 $169,400 0.25 16.50 16.75
002 $409,595 0.75 16.75 17.50
003 $988,682 1.50 17.50 19.00
004 $2,631,179 1.50 19.00 20.50
005 $15,484,314 7.75 20.50 28.25
006 $1,214,495 1.00 28.25 29.25
007 $701,921 0.75 29.25 30.00
008 $794,228 1.00 30.00 31.00
009 $2,331,667 1.50 30.00 31.50
010 $246,327 0.25 31.50 31.75
011 $1,178,751 1.00 31.75 32.75
012 $571,245 0.50 30.50 31.00
013 $1,547,564 1.25 31.00 32.25
014 $1,201,793 1.00 32.25 33.25
015 $546,348 0.50 30.00 30.50
016 $575,927 1.50 33.25 34.75

months

$1,284.3K

Opinion of Probable Unescalated Construction Bid, 
Duration, and Monthly Progress Payments

1.  Project calendar is based on 9 observed holidays and 6 critical inclement weather days per year distributed monthly as shown in the Estimate Metrics summary on page 23.
2.  Payments are made 30 days after pay applications including 10% retention which is reduced to 5% after 75% is earned, 19 months after NTP.  Payments releasing retention bolded.  50% of the contract is earned 16 months after NTP (Jan 2014).
3.  Spread $33.7M indirects - $16.4M mob.  Mob/demob paid as scheduled.

$22,159.5K
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$20,822.8K

$3
,5

25
.8

K

$1
,7

98
.2

K
$1

,7
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K

$1
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K

$5
42

.4
K

$5
22

.8
K

$1
,2

84
.3

K

$47,018,776 $1
,9

90
.2

K

Preliminary Submittals

NTP

Complete Tie-In Structures, Lining, and Plug
Project Completion

$1
,6

88
.4

K

$5
59

.0
K

$1
,3

39
.8

K
$9

55
.3

K

$2,752.1K

$2
,7

52
.1

K

Drill and Blast Downstream Connection
Construct Downstream Tie-In
Remove Tunnel Plant/Clean Invert

Construct Upstream Tie-In

Disassemble TBM
Install CIP Concrete Lining
Drill and Blast Upstream Connection

Construct Tunnel Plug

Remove Tunnel Conveyor and Utilities
Remove TBM and Backup from Tunnel

Excavate/Support TBM Tunnel

Portal Development

Erect Tunnel Plant
Assemble TBM

Construct Permanent Facilities

$1
,7

98
.2

K
$1

,7
98

.2
K

$1
,7

98
.2

K

$3
,2

93
.0

K

26.5

$0.0K

Equipment Mobilization

Demobilization/Punchlist

Excavate/Support Starter Tunnel

General Mobilization

Outage Window (Includes Concrete Cure & Cleanup)
NTP:  October 1, 2012

Outage Window (Includes Concrete Cure & Cleanup):  July 16, 2014 - October 8, 2014
Complete Tie-In Structures, Lining, and Plug:  September 23, 2014

Project Completion:  December 16, 2014
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

No.
001 ls 5 days 5 work days

manhours
450

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift

Bar down hillside with excavator. 1 day
Drill and Blast square up rounds. 2 day
Install Rock Fall Protection/Reinforcement 2 day
Total Time 5 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $1,340
M sts Small tools and supplies $3.00 /mhr 450.0 mhr $1,350
L sh Tunnel shifter 1 $53.65 /mhr 50.00 mhr $2,683
L lead Lead miner 1 $51.81 /mhr 50.00 mhr $2,590
L min Tunnel miner 1 $49.96 /mhr 50.00 mhr $2,498
L ct Chucktender 1 $48.47 /mhr 50.00 mhr $2,424
L powd Powderman 1 $49.96 /mhr 50.00 mhr $2,498
L eo3-6 Excavator 3-6cy 1 $60.76 /mhr 50.00 mhr $3,038
E dj3 Drill jumbo 3-boom $16.00 /hr 50.00 hr $800
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 50.00 hr $2,295
E he330 Hydraulic Exc. 77.8k / 2.05cy $54.81 /hr 50.00 hr $2,741
E grt Grout Pump-Moyno/Mixer $10.00 /hr 50.00 hr $500
E leg Jackleg drill, 100cfm $0.60 /hr 50.00 hr $30
M dsi10 10ft Dywidag #10 Spile 20.00 ea $43.40 /ea 20.00 ea $868
M cs Cement, Portland 94lb sack 2.659 cf 1.00 cf/sack $10.85 /sack 2.659 sack $29
M bs2 Bits/Steel 2" dia drill/spile 213.3 lf $0.35 /lf 213.3 lf $75
S rfpf Rock Fall Protection Fence $25,000 /ls 1.00 ls $25,000
M pow Blasting Powder - Dyno AP 2.00 rnd 174.2 lb/rnd $1.80 /lb 348.5 lb $628
M det Detonators - non-el 2.00 rnd 31.00 ea/rnd $4.22 /ea 62.00 ea $262
M delay Surface Delays - non-el 2.00 rnd 5.00 ea/rnd $3.14 /ea 10.00 ea $31

Plant Support
L lab General Labor 1 $48.47 /mhr 50.00 mhr $2,424
L lo6- Loader oper. <6cy 100% $60.15 /mhr 50.00 mhr $3,007
L mw HD Mech/Welder 1 $60.76 /mhr 50.00 mhr $3,038
E cs12 Compressor, stationary 1200cfm $15.90 /hr 50.00 hr $795
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 50.00 hr $2,592

Allowance for blasting mats
M xmisc Miscellaneous material 10.00 lot $1,000 /lot 10.00 lot $10,000

No.
002 150 lf 9.3 lf/day 16.1 work days

manhours
1,771

11.807
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
25 rnd See Backup for Cycle Time Analysis

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $5,205
M sts Small tools and supplies $3.00 /mhr 1771 mhr $5,313
L sh Tunnel shifter 1 $53.65 /mhr 161.0 mhr $8,638
L lead Lead miner 1 $51.81 /mhr 161.0 mhr $8,341
L min Tunnel miner 3 $49.96 /mhr 483.0 mhr $24,130
L ct Chucktender 1 $48.47 /mhr 161.0 mhr $7,804
L powd Powderman 1 $49.96 /mhr 161.0 mhr $8,043
E dj3 Drill jumbo 3-boom $16.00 /hr 161.0 hr $2,576
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 161.0 hr $7,389
M bs2 Bits/Steel 2" dia drill/spile 3.50 lf/lf $0.35 /lf 525.0 lf $184
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 105.0 ea $2,392

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

14 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Equipment Subcontract
$25,000

Total timeOther fixed timeItem Quantity/Unit Production rate

$25,539
Labor

Portal Development
Item Description

$9,752

Production rate Resource QuantityResource Qty/Unit

Work schedule

5.536%

Other OT pay    

$94,008
Resource Quantity

5.536%

   Other ST pay

Resource Unit CostResource Qty/Unit Production rate

Work schedule
$1,185.32

Item Quantity/Unit Other fixed time

MaterialEquipment
$177,798

$216.72

Subcontract Item Cost
$32,508

Total timeItem Description Production rate

$22,503 $23,574

Item Cost
$13,242

Material

Other OT pay    

$24,199

$73,534

Excavate/Support Starter Tunnel

$150.02 $157.16
$99,213

Labor

$661.42

   Other ST pay

Resource Unit Cost
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

14 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

M pow Blasting Powder - Dyno AP 25.00 rnd 174.2 lb/rnd $1.80 /lb 4356 lb $7,846
M trim Trim Powder - Dyno Split 25.00 rnd 53.46 lb/rnd $3.12 /lb 1337 lb $4,176
M det Detonators - non-el 25.00 rnd 31.00 ea/rnd $4.22 /ea 775.0 ea $3,271
M delay Surface Delays - non-el 25.00 rnd 5.00 ea/rnd $3.14 /ea 125.0 ea $392

Plant Support
L lab General Labor 1 $48.47 /mhr 161.0 mhr $7,804
L lo6- Loader oper. <6cy 1 $60.15 /mhr 161.0 mhr $9,684
L mw HD Mech/Welder 2 $60.76 /mhr 322.0 mhr $19,564
E vf100 Ventilation fan 100hp $4.00 /hr 161.0 hr $644
E cs12 Compressor, stationary 1200cfm $15.90 /hr 161.0 hr $2,560
E p200 Pump, trash 200gpm/100ft head 3 $2.05 /hr 483.0 hr $988
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 161.0 hr $8,346
S muck Muck disposal 1548 bcy 1.60 lcy/bcy $13.13 /lcy 2477 lcy $32,508

No.
003 ls 30 days 30 work days

manhours
5,400

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
Configure Surface Utilities 10 day
Assemble Surface Conveyor System 20 day
Place Mudslab in Starter Tunnel 5 day
Install Rail in Starter Tunnel 5 day
Shotcrete Gripper Walls 5 day
Shotcrete Starter Wall 5 day
Configure Ventilation System 10 day
Total Time 30 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $17,018
M sts Small tools and supplies $3.00 /mhr 5400 mhr $16,200
L sh Tunnel shifter 1 $53.65 /mhr 300.0 mhr $16,096
L lead Lead miner 1 $51.81 /mhr 300.0 mhr $15,542
L min Tunnel miner 3 $49.96 /mhr 900.0 mhr $44,963
L sm Shift mechanic 2 $60.76 /mhr 600.0 mhr $36,455
L ejm Electrician JM 2 $73.76 /mhr 600.0 mhr $44,259
L bfm Bullgang foreman 1 $53.65 /mhr 300.0 mhr $16,096
L bjm Bullgang labor 1 $49.96 /mhr 300.0 mhr $14,988
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 300.0 hr $8,535
M bc5 Batched Concrete 74.00 cy 1.05 $163 /cy 77.70 cy $12,646
M xc Concrete consumables 74.00 cy $10.85 /cy 74.00 cy $803
M bs5 Batched Shotcrete SFR 53.00 cy 1.3 $271 /cy 68.90 cy $18,689
M xs Shotcrete consumables 53.00 cy $16.28 /cy 53.00 cy $863

Plant Support
L bpo Batch Plant Operator 1 $60.15 /mhr 300.0 mhr $18,044
L bpl Batch Plant Labor 1 $46.20 /mhr 300.0 mhr $13,861
L lab General Labor 1 $48.47 /mhr 300.0 mhr $14,542
L c45- Crane oper. 20-44t 1 $60.15 /mhr 300.0 mhr $18,044
L lo6- Loader oper. <6cy 1 $60.15 /mhr 300.0 mhr $18,044
L mw HD Mech/Welder 2 $60.76 /mhr 600.0 mhr $36,455
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 300.0 hr $17,394
E vf100 Ventilation fan 100hp $4.00 /hr 300.0 hr $1,200
E cs12 Compressor, stationary 1200cfm $15.90 /hr 300.0 hr $4,770
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 300.0 hr $614
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 300.0 hr $15,551
E wbp ConECo Batch Plant $25.00 /hr 300.0 hr $7,500

Item Description
Erect Tunnel Plant

Labor
$324,405

Item CostSubcontract

Resource Unit Cost

   Other ST pay Other OT pay    

Other fixed timeProduction rate Total time

Work schedule

Resource Qty/Unit Production rate

$429,170$0$49,200
Equipment Material

Item Quantity/Unit

$55,564

$307,388
Resource Quantity

5.536%
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

14 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

No.
004 ls 30 days 30 work days

manhours
12,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $96,069
M sts Small tools and supplies $3.00 /mhr 12600 mhr $37,800
L tbm TBM Operator 1 $57.64 /mhr 600.0 mhr $34,584
L sh Tunnel shifter 1 $53.65 /mhr 600.0 mhr $32,191
L lead Lead miner 1 $51.81 /mhr 600.0 mhr $31,083
L min Tunnel miner 3 $49.96 /mhr 1800 mhr $89,925
L sm Shift mechanic 3 $60.76 /mhr 1800 mhr $109,364
L loci Loci Operater 1 $57.03 /mhr 600.0 mhr $34,218
L ejm Electrician JM 3 $73.76 /mhr 1800 mhr $132,777
L bfm Bullgang foreman 1 $53.65 /mhr 600.0 mhr $32,191
L bjm Bullgang labor 1 $49.96 /mhr 600.0 mhr $29,975
E dl15 Locomotive 15ton/140hp $20.48 /hr 600.0 hr $12,288
S 500t 500 ton crane rental 10.00 day $15,000 /day 10.00 day $150,000

Allowance for TBM Dollies and Tuggers
M xmisc Miscellaneous material 30.00 lot $1,000 /lot 30.00 lot $30,000

Plant Support
L ctrm Cutter Mechanic 1 $60.76 /mhr 600.0 mhr $36,455
L lab General Labor 1 $48.47 /mhr 600.0 mhr $29,085
L c45- Crane oper. 20-44t 1 $60.15 /mhr 600.0 mhr $36,088
L lo6- Loader oper. <6cy 100% $60.15 /mhr 600.0 mhr $36,088
L mw HD Mech/Welder 200% $60.76 /mhr 1200 mhr $72,910
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 600.0 hr $34,788
E vf100 Ventilation fan 100hp $4.00 /hr 600.0 hr $2,400
E cs12 Compressor, stationary 1200cfm $15.90 /hr 600.0 hr $9,540
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 600.0 hr $1,228
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 600.0 hr $31,103

No.
005 10,842 lf 70.13 lf/day 155 work days

manhours
58,482

5.394
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
Dental Concrete and Upgraded Ground Support to be installed from a gantry trailing the TBM.

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $438,374
M sts Small tools and supplies $3.00 /mhr 58482 mhr $175,446
L tbm TBM Operator 1 $57.64 /mhr 3092 mhr $178,224
L sh Tunnel shifter 1 $53.65 /mhr 3092 mhr $165,892
L lead Lead miner 1 $51.81 /mhr 3092 mhr $160,182
L min Tunnel miner 3 $49.96 /mhr 9276 mhr $463,415
L sm Shift mechanic 2 $60.76 /mhr 6184 mhr $375,727
L loci Loci Operater 1 $57.03 /mhr 3092 mhr $176,335
L ejm Electrician JM 2 $73.76 /mhr 6184 mhr $456,161
L bfm Bullgang foreman 0.5 $53.65 /mhr 1546 mhr $82,946
L bjm Bullgang labor 1 $49.96 /mhr 3092 mhr $154,472
E dl15 Locomotive 15ton/140hp $20.48 /hr 3092 hr $63,324
E flat Flat car, rail $0.50 /hr 3092 hr $1,546
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 15460 hr $5,102
E sp2 Shotcrete pot Aliva, 2cy/hr 5% $5.76 /hr 154.6 hr $890
E tbm14 Mainbeam TBM & BU- 14' dia 49% $150 /hr 1519 hr $227,919
M ctr TBM cutters/drag teeth 61799 bcy $5.43 /bcy 61799 bcy $335,262

$6,721,473

Other fixed time Total time

Resource Quantity

$736,934

Production rate

Excavate/Support TBM Tunnel
Item Description

Resource Qty/Unit Resource Unit Cost

$1,142,149
Item CostMaterial

$91,346
Equipment

Other OT pay    
$619.95

   Other ST payWork schedule
$69.91 $72.26 $127.18

Subcontract
$783,496

Other OT pay    

Resource Quantity

$1,378,899
Item Cost

   Other ST pay

Labor

Production rate

Subcontract
$150,000$67,800

Item Description Item Quantity/Unit
Assemble TBM

Work schedule

Resource Unit Cost

$833,003

Total timeOther fixed timeProduction rate

Resource Qty/Unit
13.036%

Labor

Production rateItem Quantity/Unit

Equipment Material
$757,980

$350.59
$3,801,098

13.036% $3,362,724
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

14 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

E cnvyr Continuous Conveyor System $10.00 /hr 3092 hr $30,920
Dental Concrete

L min Tunnel miner 100.0 point 10.00 mhr/point $49.96 /mhr 1000 mhr $49,959
M c5 Concrete, 5000psi mix 100.0 point 0.50 cy/point $143 /cy 50.00 cy $7,161
M xmisc Miscellaneous material 100.0 point 0.10 lot/point $1,000 /lot 10.00 lot $10,000

Type I GS
M swlx5 Swellex Bolt 5 ft 9216 lf 0.10 ea/lf $22.79 /ea 921.6 ea $20,998

Type II GS
M swlx5 Swellex Bolt 5 ft 1409 lf 0.70 ea/lf $22.79 /ea 986.6 ea $22,480
M wwf4 Pre-Rolled WWF 4inx4in 1409 lf 44.00 sf/lf $0.34 /sf 62016 sf $21,095

Type II - Upgraded Support
M ct CT Bolt - corrosion resistant 400.0 lf 0.70 ea/lf $217 /ea 280.0 ea $60,760
L min Tunnel miner 280.0 ea 1.00 mhr/ea $49.96 /mhr 280.0 mhr $13,988

Type III GS
M dms Dry Mix Shotcrete 216.8 lf 0.80 cy/lf 1.3 $321 /cy 225.5 cy $72,426
M wwf4 Pre-Rolled WWF 4inx4in 216.8 lf 44.00 sf/lf 1.15 $0.34 /sf 10972 sf $3,732
M rcs13 Rolled Channel Steel C6x13 54.21 ea 572.0 lb/ea $1.63 /lb 31008 lb $50,466
M xs Shotcrete consumables 225.5 cy $16.28 /cy 225.5 cy $3,670

Plant Support
L ctrm Cutter Mechanic 1 $60.76 /mhr 3092 mhr $187,864
L lab General Labor 1 $48.47 /mhr 3092 mhr $149,883
L lo6- Loader oper. <6cy 1 $60.15 /mhr 3092 mhr $185,974
L mw HD Mech/Welder 2 $60.76 /mhr 6184 mhr $375,727
L lo6- Loader oper. <6cy 1 $60.15 /mhr 3092 mhr $185,974
E d6 Dozer Cat D6/5.6cy 1 $45.64 /hr 3092 hr $141,107
E vf100 Ventilation fan 100hp 1 $4.00 /hr 3092 hr $12,368
E cs12 Compressor, stationary 1200cfm $15.90 /hr 3092 hr $49,163
E p200 Pump, trash 200gpm/100ft head 3 $2.05 /hr 9276 hr $18,979
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 3092 hr $160,282
S muck Muck disposal 61799 bcy 1.70 lcy/bcy $13.13 /lcy 105059 lcy $1,378,899
E wtp Water Treatment Plant $15.00 /hr 3092 hr $46,380

No.
006 10,842 lf 500 lf/day 21.7 work days

manhours
7,378
0.681

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
Remove Tunnel Conveyor Leave Water
Remove Boosters Leave Airline
Remove Transformers Leave Bagline
Remove Discharge Line Leave Power Cables

Leave Rail
Leave Lighting/Power Cables

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $52,646
M sts Small tools and supplies $3.00 /mhr 7378 mhr $22,134
L sh Tunnel shifter 1 $53.65 /mhr 434.0 mhr $23,285
L lead Lead miner 1 $51.81 /mhr 434.0 mhr $22,484
L min Tunnel miner 3 $49.96 /mhr 1302 mhr $65,046
L bfm Bullgang foreman 1 $53.65 /mhr 434.0 mhr $23,285
L bjm Bullgang labor 4 $49.96 /mhr 1736 mhr $86,728
L sm Shift mechanic 1 $60.76 /mhr 434.0 mhr $26,369
L loci Loci Operater 1 $57.03 /mhr 434.0 mhr $24,751
L ejm Electrician JM 1 $73.76 /mhr 434.0 mhr $32,014
E dl15 Locomotive 15ton/140hp 1 $20.48 /hr 434.0 hr $8,888
E flat Flat car, rail 2 $0.50 /hr 868.0 hr $434
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 2170 hr $716

Plant Support

Remove Tunnel Conveyor and Utilities
Total time

$42.10
$456,487

Labor

Item Description

Resource Qty/Unit Production rate

Production rate

$48,571
Material

$22,134
$4.48

Work schedule

13.036% $403,841

$2.04

Resource Unit Cost

Other OT pay       Other ST pay

Resource Quantity

$48.62

Equipment

$0.00

Subcontract

Item Quantity/Unit Other fixed time

$527,191$0
Item Cost
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

14 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

L lab General Labor 1 $48.47 /mhr 434.0 mhr $21,038
L lo6- Loader oper. <6cy 1 $60.15 /mhr 434.0 mhr $26,104
L mw HD Mech/Welder 2 $60.76 /mhr 868.0 mhr $52,738
E vf100 Ventilation fan 100hp $4.00 /hr 434.0 hr $1,736
E cs12 Compressor, stationary 1200cfm $15.90 /hr 434.0 hr $6,901
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 434.0 hr $888
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 434.0 hr $22,498
E wtp Water Treatment Plant $15.00 /hr 434.0 hr $6,510

No.
007 ls 15 days 15 work days

manhours
3,900

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Remove backup cars - allow 10 shift
Walk TBM back to create working room. 1 shift
Remove Peripheral Cutters 1 shift
Remove All  Quads of Cutterhead to allow machine to clear bagline 8 shift
Place Dollies under TBM 2 shift
Pull TBM and Backup back through tunnel using two locis 8 shift

30 shift
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $28,708
M sts Small tools and supplies $3.00 /mhr 3900 mhr $11,700
L sh Tunnel shifter 1 $53.65 /mhr 300.0 mhr $16,096
L lead Lead miner 1 $51.81 /mhr 300.0 mhr $15,542
L min Tunnel miner 3 $49.96 /mhr 900.0 mhr $44,963
L sm Shift mechanic 1 $60.76 /mhr 300.0 mhr $18,227
L loci Loci Operater 2 $57.03 /mhr 600.0 mhr $34,218
L ejm Electrician JM 1 $73.76 /mhr 300.0 mhr $22,129
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 600.0 hr $12,288
E flat Flat car, rail $0.50 /hr 300.0 hr $150
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 1500 hr $495
E tbm14 Mainbeam TBM & BU- 14' dia 10% $150 /hr 30.00 hr $4,500

Plant Support
L lab General Labor 1 $48.47 /mhr 300.0 mhr $14,542
L lo6- Loader oper. <6cy 1 $60.15 /mhr 300.0 mhr $18,044
L mw HD Mech/Welder 2 $60.76 /mhr 600.0 mhr $36,455
E vf100 Ventilation fan 100hp $4.00 /hr 300.0 hr $1,200
E cs12 Compressor, stationary 1200cfm $15.90 /hr 300.0 hr $4,770
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 300.0 hr $614
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 300.0 hr $15,551
E wtp Water Treatment Plant $15.00 /hr 300.0 hr $4,500

No.
008 ls 20 days 20 work days

manhours
2,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $8,467
M sts Small tools and supplies $3.00 /mhr 2600 mhr $7,800
L sh Tunnel shifter 1 $53.65 /mhr 200.0 mhr $10,730
L lead Lead miner 1 $51.81 /mhr 200.0 mhr $10,361
L min Tunnel miner 2 $49.96 /mhr 400.0 mhr $19,983
L sm Shift mechanic 2 $60.76 /mhr 400.0 mhr $24,303
L ejm Electrician JM 2 $73.76 /mhr 400.0 mhr $29,506
S 500t 500 ton crane rental 10.00 day $15,000 /day 10.00 day $150,000

Other fixed time

   Other ST pay

Total timeProduction rate

Work schedule Other OT pay    

Subcontract

Disassemble TBM
Item Description

Resource Qty/Unit

Item Description

Equipment
Remove TBM and Backup from Tunnel

Resource Qty/Unit

Item Quantity/Unit

$248,923

Material

$11,700

Production rate

$44,068

Other fixed time Total time

Material
$0

Resource Quantity

Item Cost

Resource Unit Cost

Labor
$150,000

Production rate

Item Quantity/Unit

Equipment

Production rate

Work schedule
$25,553 $7,800$161,408

Item Cost

5.536%

Other OT pay       Other ST pay

Resource QuantityResource Unit Cost
$152,941

13.036%

$344,761

$220,216

Subcontract

$304,692
Labor
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

14 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Plant Support
L lab General Labor 1 $48.47 /mhr 200.0 mhr $9,695
L c45- Crane oper. 20-44t 1 $60.15 /mhr 200.0 mhr $12,029
L lo6- Loader oper. <6cy 1 $60.15 /mhr 200.0 mhr $12,029
L mw HD Mech/Welder 2 $60.76 /mhr 400.0 mhr $24,303
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 200.0 hr $11,596
E cs12 Compressor, stationary 1200cfm $15.90 /hr 200.0 hr $3,180
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 200.0 hr $409
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 200.0 hr $10,368

No.
009 ls 30 days 30 work days

manhours
6,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 12 ft Number of Reaches 10 reach
Assumed Length 800.00 ft Number of 50' pours 16 ea
Concrete Quantity 3.1 cy/lf Concrete per pour 155 cy
Liner Concrete 2480 cy
Form/Pour/Strip Section (50' sections) 1.5 day/ea 24 day
Mobe between reaches 0.5 day/reach 5 day
Route Utilities and Rail Around Lining 1 day/ea 16 day
General Downtime 20% 9 day
Total Time 30 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $46,894
M sts Small tools and supplies $3.00 /mhr 6600 mhr $19,800
L sh Tunnel shifter $53.65 /mhr 600.0 mhr $32,191
L lead Lead miner $51.81 /mhr 600.0 mhr $31,083
L min Tunnel miner 3 $49.96 /mhr 1800 mhr $89,925
L loci Loci Operater 2 $57.03 /mhr 1200 mhr $68,435
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 1200 hr $24,576
E flat Flat car, rail $0.50 /hr 600.0 hr $300
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 600.0 hr $17,070
E a6 Agitator car 6cy 2 $12.00 /hr 1200 hr $14,400
E cfc Circular forms/carrier 30lf $6.00 /hr 600.0 hr $3,600
M bc5 Batched Concrete 2480 cy 1.05 $163 /cy 2604 cy $423,801
M xc Concrete consumables 2480 cy $10.85 /cy 2480 cy $26,908

Allowance for transition concrete
M xmisc Miscellaneous material 10.00 ea 2.00 lot/ea $1,000 /lot 20.00 lot $20,000

Plant Support
L lab General Labor $48.47 /mhr 600.0 mhr $29,085
L lo6- Loader oper. <6cy $60.15 /mhr 600.0 mhr $36,088
L mw HD Mech/Welder 2 $60.76 /mhr 1200 mhr $72,910
E vf100 Ventilation fan 100hp $4.00 /hr 600.0 hr $2,400
E cs12 Compressor, stationary 1200cfm $15.90 /hr 600.0 hr $9,540
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 600.0 hr $1,228
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 600.0 hr $31,103
E vf40 Ventilation fan 40hp $3.00 /hr 600.0 hr $1,800
E wtp Water Treatment Plant $15.00 /hr 600.0 hr $9,000

Other OT pay    

Resource Qty/Unit Production rate Resource Quantity

$406,611
   Other ST pay

$359,71713.036%

$0
Work schedule

EquipmentLabor
$115,016 $490,509

Total timeProduction rateItem Quantity/UnitItem Description Other fixed time
Install CIP Concrete Lining

Subcontract

Resource Unit Cost

Material Item Cost
$1,012,136
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

14 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

No.
010 29 lf 12.9 lf/day 3 days 5.2 work days

manhours
1,144

39.448
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Stockpile Muck in Stub Tunnel - Tram to Portal during drilling/support Cycle.
Use 4 ft rounds to minimize blast vibrations near dam and reduce damage to existing tunnel lining.

3 day Allowance for cleaning invert, survey, and drilling/popping tights
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $7,866
M sts Small tools and supplies $3.00 /mhr 1144 mhr $3,432
L sh Tunnel shifter 1 $53.65 /mhr 104.0 mhr $5,580
L lead Lead miner 1 $51.81 /mhr 104.0 mhr $5,388
L min Tunnel miner 3 $49.96 /mhr 312.0 mhr $15,587
L ct Chucktender 1 $48.47 /mhr 104.0 mhr $5,041
L powd Powderman 1 $49.96 /mhr 104.0 mhr $5,196
L eo3- Excavator <3cy 1 $57.03 /mhr 104.0 mhr $5,931
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 104.0 hr $4,773
E dj3 Drill jumbo 3-boom $16.00 /hr 104.0 hr $1,664
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 104.0 hr $600
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 104.0 hr $600
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 20.30 ea $463
M pow Blasting Powder - Dyno AP 25.00 rnd 116.2 lb/rnd $1.80 /lb 2904 lb $5,230
M trim Trim Powder - Dyno Split 25.00 rnd 35.64 lb/rnd $3.12 /lb 891.0 lb $2,784
M det Detonators - non-el 25.00 rnd 31.00 ea/rnd $4.22 /ea 775.0 ea $3,271
M delay Surface Delays - non-el 25.00 rnd 5.00 ea/rnd $3.14 /ea 125.0 ea $392

Plant Support
L lab General Labor 1 $48.47 /mhr 104.0 mhr $5,041
L lo6- Loader oper. <6cy 1 $60.15 /mhr 104.0 mhr $6,255
L mw HD Mech/Welder 1 $60.76 /mhr 104.0 mhr $6,319
E vf100 Ventilation fan 100hp $4.00 /hr 104.0 hr $416
E cs12 Compressor, stationary 1200cfm $15.90 /hr 104.0 hr $1,654
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 104.0 hr $213
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 104.0 hr $5,391
E wtp Water Treatment Plant $15.00 /hr 104.0 hr $1,560
S muck Muck disposal 299.0 bcy 1.60 lcy/bcy $13.13 /lcy 478.4 lcy $6,279

No.
011 ls 20 days 20 work days

manhours
5,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 14.00 ft Build Contour/Transition Forms 4 day
Assumed Length of Contour 10 ft Form/Pour/Strip Connector (15' section 6 day
Concrete Quantity 4.62 cy/lf Reinf/Pour/Strip Contour Concrete 4 day
Length of Connetor 29 lf Point/Patch 2 day
Liner Concrete 134 cy General Downtime 20% 4 day
Allowance Contour Concrete 29 cy 20 day
Total Concrete 163 cy

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $40,652
M sts Small tools and supplies $3.00 /mhr 5600 mhr $16,800
L sh Tunnel shifter $53.65 /mhr 400.0 mhr $21,461
L lead Lead miner $51.81 /mhr 400.0 mhr $20,722
L min Tunnel miner 3 $49.96 /mhr 1200 mhr $59,950

$68,204
EquipmentLabor Material

Item Description
Drill and Blast Upstream Connection

Resource Qty/Unit

$216.52
   Other ST pay

$106,926$6,279
$2,351.86

Subcontract

$311,84013.036%

Resource Unit Cost
13.036%

$56,117
Item Cost

Resource Quantity

Construct Upstream Tie-In

Resource Qty/Unit

$103,066

Item Quantity/Unit Other fixed time

Work schedule

$16,871

Production rate

Work schedule

Resource Unit Cost

$581.76

Total timeOther fixed timeItem Quantity/Unit

Equipment Material

Production rateItem Description

Labor
$352,492

$60,338

Item Cost

Production rate Total time

$15,572
Subcontract

Other OT pay    

Other OT pay    

20562.727

$511,675
   Other ST pay

Production rate

$0

Resource Quantity

$3,687.11$536.97
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

14 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

L cfm Carpenter FM 1 $62.92 /mhr 400.0 mhr $25,168
L cjm Carpenter JM 2 $58.58 /mhr 800.0 mhr $46,861
L loci Loci Operater 2 $57.03 /mhr 800.0 mhr $45,623
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 800.0 hr $16,384
E flat Flat car, rail $0.50 /hr 400.0 hr $200
E c76 Conc. pump, trailer 76cy/hr 8.00 hr $28.45 /hr 8.00 hr $228
E a6 Agitator car 6cy 8.00 hr 2 $12.00 /hr 16.00 hr $192
E cfc Circular forms/carrier 30lf $6.00 /hr 400.0 hr $2,400
M bc5 Batched Concrete 163.0 cy 1.05 $163 /cy 171.2 cy $27,855
M xc Concrete consumables 163.0 cy $10.85 /cy 163.0 cy $1,769
M rp Reinforcing steel, plain 29.00 cy 300.0 lb/cy $0.68 /lb 8700 lb $5,947
M xmisc Miscellaneous material 50.00 lot Mat'l for Contour Forms $1,000 /lot 50.00 lot $50,000
M xr Reinforcing steel mat'l 8700 lb $0.08 /lb 8700 lb $696

Plant Support
L lab General Labor $48.47 /mhr 400.0 mhr $19,390
L lo6- Loader oper. <6cy $60.15 /mhr 400.0 mhr $24,059
L mw HD Mech/Welder 2 $60.76 /mhr 800.0 mhr $48,606
E vf100 Ventilation fan 100hp $4.00 /hr 400.0 hr $1,600
E cs12 Compressor, stationary 1200cfm $15.90 /hr 400.0 hr $6,360
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 400.0 hr $818
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 400.0 hr $20,735
E vf40 Ventilation fan 40hp $3.00 /hr 400.0 hr $1,200
E wtp Water Treatment Plant $15.00 /hr 400.0 hr $6,000

No.
012 89 lf 13.7 lf/day 5 days 11.5 work days

manhours
2,760

31.011
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
5 day Allowance for cleaning invert, survey, and drilling/popping tights

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $19,217
M sts Small tools and supplies $3.00 /mhr 2760 mhr $8,280
L sh Tunnel shifter 1 $53.65 /mhr 230.0 mhr $12,340
L lead Lead miner 1 $51.81 /mhr 230.0 mhr $11,915
L min Tunnel miner 3 $49.96 /mhr 690.0 mhr $34,471
L ct Chucktender 1 $48.47 /mhr 230.0 mhr $11,149
L powd Powderman 1 $49.96 /mhr 230.0 mhr $11,490
L eo3- Excavator <3cy 1 $57.03 /mhr 230.0 mhr $13,117
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 230.0 hr $10,556
E dj3 Drill jumbo 3-boom $16.00 /hr 230.0 hr $3,680
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 230.0 hr $1,328
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 62.30 ea $1,420
M pow Blasting Powder - Dyno AP 25.00 rnd 174.2 lb/rnd $1.80 /lb 4356 lb $7,846
M trim Trim Powder - Dyno Split 25.00 rnd 53.46 lb/rnd $3.12 /lb 1337 lb $4,176
M det Detonators - non-el 25.00 rnd 31.00 ea/rnd $4.22 /ea 775.0 ea $3,271
M delay Surface Delays - non-el 25.00 rnd 5.00 ea/rnd $3.14 /ea 125.0 ea $392

Plant Support
L lab General Labor 1 $48.47 /mhr 230.0 mhr $11,149
L lo6- Loader oper. <6cy 1 $60.15 /mhr 230.0 mhr $13,834
L mw HD Mech/Welder 2 $60.76 /mhr 460.0 mhr $27,949
E vf100 Ventilation fan 100hp $4.00 /hr 230.0 hr $920
E cs12 Compressor, stationary 1200cfm $15.90 /hr 230.0 hr $3,657
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 230.0 hr $471
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 230.0 hr $11,923
E vf40 Ventilation fan 40hp $3.00 /hr 230.0 hr $690
E wtp Water Treatment Plant $15.00 /hr 230.0 hr $3,450
S muck Muck disposal 918.0 bcy 1.60 lcy/bcy $13.13 /lcy 1469 lcy $19,278

$1,872.27
$166,632

Resource Qty/Unit

$412.06
$36,673

Labor

Item Quantity/Unit

Item CostMaterial Subcontract

Other fixed timeProduction rate

$247,968

Other OT pay    

$19,278
$285.22
$25,384

   Other ST pay

13.036%
Resource Unit Cost

Work schedule
$2,786.15$216.61

$147,415
Resource Quantity

Total time

Production rate

Equipment
Drill and Blast Downstream Connection
Item Description
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

14 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

No.
013 ls 24 days 24 work days

manhours
6,720

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 14.00 ft Build Contour/Transition Forms 4 day
Assumed Length of Contour 10 ft Form/Pour/Strip Connector (30' section 9 day
Concrete Quantity 4.6179 cy/lf Reinf/Pour/Strip Contour Concrete 4 day
Length of Connetor 89 lf Point/Patch 3 day
Liner Concrete 411 cy General Downtime 20% 4 day
Allowance Contour Concrete 29 cy 24 day
Total Concrete 440 cy

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $48,783
M sts Small tools and supplies $3.00 /mhr 6720 mhr $20,160
L sh Tunnel shifter $53.65 /mhr 480.0 mhr $25,753
L lead Lead miner $51.81 /mhr 480.0 mhr $24,867
L min Tunnel miner 3 $49.96 /mhr 1440 mhr $71,940
L cfm Carpenter FM 1 $62.92 /mhr 480.0 mhr $30,201
L cjm Carpenter JM 2 $58.58 /mhr 960.0 mhr $56,233
L loci Loci Operater 2 $57.03 /mhr 960.0 mhr $54,748
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 960.0 hr $19,661
E flat Flat car, rail $0.50 /hr 480.0 hr $240
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 480.0 hr $13,656
E a6 Agitator car 6cy 2 $12.00 /hr 960.0 hr $11,520
E cfc Circular forms/carrier 30lf $6.00 /hr 480.0 hr $2,880
M bc5 Batched Concrete 440.0 cy 1.05 $163 /cy 462.0 cy $75,191
M xc Concrete consumables 440.0 cy $10.85 /cy 440.0 cy $4,774
M rp Reinforcing steel, plain 29.00 cy 300.0 lb/cy $0.68 /lb 8700 lb $5,947
M xmisc Miscellaneous material 50.00 lot Mat'l for Contour Forms $1,000 /lot 50.00 lot $50,000
M xr Reinforcing steel mat'l 8700 lb $0.08 /lb 8700 lb $696

Plant Support
L lab General Labor $48.47 /mhr 480.0 mhr $23,268
L lo6- Loader oper. <6cy $60.15 /mhr 480.0 mhr $28,871
L mw HD Mech/Welder 2 $60.76 /mhr 960.0 mhr $58,328
E vf100 Ventilation fan 100hp $4.00 /hr 480.0 hr $1,920
E cs12 Compressor, stationary 1200cfm $15.90 /hr 480.0 hr $7,632
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 480.0 hr $982
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 480.0 hr $24,882
E vf40 Ventilation fan 40hp $3.00 /hr 480.0 hr $1,440
E wtp Water Treatment Plant $15.00 /hr 480.0 hr $7,200

No.
014 10,842 lf 500 lf/day 21.7 work days

manhours
6,510
0.600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Remove Waterline
Remove Airline
Remove Bagline
Remove Power Cables
Remove Rail
Remove Lighting/Power Cables

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $48,160
M sts Small tools and supplies $3.00 /mhr 6510 mhr $19,530

$0

Construct Downstream Tie-In
Item Quantity/UnitItem Description

Labor

$422,991

Other fixed timeProduction rate

Material

Other fixed time

Labor
$92,013

Production rate

$156,767
Equipment

Remove Tunnel Plant/Clean Invert

Resource Quantity

Subcontract Item Cost

Total time

Subcontract
$521,678

Item Cost

Total time

$671,771

Resource Quantity

$0

13.036%

$48.12
Work schedule

Production rate

   Other ST pay

   Other ST pay

Equipment

$374,208

Material

Other OT pay    

Resource Unit Cost

Other OT pay    

Resource Qty/Unit

Item Quantity/Unit

$84,554
$1.80$38.52 $7.80

$417,593 $19,530

13.036%

Work schedule

$0.00

Production rate Resource Unit Cost
$369,433

Resource Qty/Unit

Item Description
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

14 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

L sh Tunnel shifter $53.65 /mhr 434.0 mhr $23,285
L lead Lead miner $51.81 /mhr 434.0 mhr $22,484
L min Tunnel miner 3 $49.96 /mhr 1302 mhr $65,046
L sm Shift mechanic $60.76 /mhr 434.0 mhr $26,369
L loci Loci Operater 2 $57.03 /mhr 868.0 mhr $49,501
L ejm Electrician JM $73.76 /mhr 434.0 mhr $32,014
L eo3- Excavator <3cy $57.03 /mhr 434.0 mhr $24,751
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 434.0 hr $2,505
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 868.0 hr $17,777
E flat Flat car, rail 2 $0.50 /hr 868.0 hr $434
E p140 Pump, subm. 140gpm/20ft head $0.33 /hr 434.0 hr $143

Plant Support
L lab General Labor $48.47 /mhr 434.0 mhr $21,038
L c45- Crane oper. 20-44t $60.15 /mhr 434.0 mhr $26,104
L lo6- Loader oper. <6cy $60.15 /mhr 434.0 mhr $26,104
L mw HD Mech/Welder 2 $60.76 /mhr 868.0 mhr $52,738
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 434.0 hr $25,163
E vf100 Ventilation fan 100hp $4.00 /hr 434.0 hr $1,736
E cs12 Compressor, stationary 1200cfm $15.90 /hr 434.0 hr $6,901
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 434.0 hr $888
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 434.0 hr $22,498
E wtp Water Treatment Plant $15.00 /hr 434.0 hr $6,510

No.
015 ls 10 days 10 work days

manhours
2,200

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 14.00 ft Build Bulkhead Forms 3 day

Pour/Strip Plug 4 day
Concrete Quantity 5.7 cy/lf Point/Patch 1 day
Assumed Thickness of Plug 10 ft General Downtime 20% 2 day
Plug Concrete 57 cy 10 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $15,768
M sts Small tools and supplies $3.00 /mhr 2200 mhr $6,600
L sh Tunnel shifter $53.65 /mhr 200.0 mhr $10,730
L lead Lead miner $51.81 /mhr 200.0 mhr $10,361
L min Tunnel miner 3 $49.96 /mhr 600.0 mhr $29,975
L cfm Carpenter FM 1 $62.92 /mhr 200.0 mhr $12,584
L cjm Carpenter JM 2 $58.58 /mhr 400.0 mhr $23,430
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 400.0 hr $8,192
E flat Flat car, rail $0.50 /hr 200.0 hr $100
E c76 Conc. pump, trailer 76cy/hr 8.00 hr $28.45 /hr 8.00 hr $228
E a6 Agitator car 6cy 8.00 hr 2 $12.00 /hr 16.00 hr $192
E cfc Circular forms/carrier 30lf $6.00 /hr 200.0 hr $1,200
M bc5 Batched Concrete 57.00 cy 1.05 $163 /cy 59.85 cy $9,741
M xc Concrete consumables 57.00 cy $10.85 /cy 57.00 cy $618
M stl1 Steel shapes < 300mm 4000 lb Steel Bulkhead Doors $1.30 /lb 4000 lb $5,208
M xmisc Miscellaneous material 50.00 lot Mat'l for Bulkhead Forms $1,000 /lot 50.00 lot $50,000
L lab General Labor $48.47 /mhr 200.0 mhr $9,695
L lo6- Loader oper. <6cy $60.15 /mhr 200.0 mhr $12,029
L mw HD Mech/Welder 1 $60.76 /mhr 200.0 mhr $12,152
E vf100 Ventilation fan 100hp $4.00 /hr 200.0 hr $800
E cs12 Compressor, stationary 1200cfm $15.90 /hr 200.0 hr $3,180
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 200.0 hr $409
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 200.0 hr $10,368
E vf40 Ventilation fan 40hp $3.00 /hr 200.0 hr $600

$237,160$0

$120,957

Subcontract

Other OT pay    

Equipment
Construct Tunnel Plug

Production rate

$72,167

13.036%
Resource Quantity

   Other ST pay

Resource Unit CostResource Qty/Unit

$136,725
Labor

Work schedule

Material
$28,268

Item Description Item Quantity/Unit Total timeOther fixed timeProduction rate

Item Cost
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

14 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

E wtp Water Treatment Plant $15.00 /hr 200.0 hr $3,000

No.
016 ls 30 days 30 work days

manhours
0

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
Asthetic Shotcrete Work 50 K 5 day
Access Control Bulkhead 75 K 10 day
Perm. Lighting/Ventilation 75 K 10 day
Parking Lot/Grounds Restoration 50 K 5 day
Allowance for Permanent Facilities 250 K 30 day

R/T Code Resource Description Factor Resource Cost
M xmisc Miscellaneous material 250.0 lot Allowace for Items above $1,000 /lot 250.0 lot $250,000

   Other ST pay

Resource Unit CostProduction rate Resource Quantity

Item Cost
Construct Permanent Facilities
Item Description

Equipment
$0

Item Quantity/Unit

$0
Material

$250,000$0
Subcontract

$250,000

Resource Qty/Unit

Production rate Other fixed time

Other OT pay    

Total time

Labor

Work schedule

        4187.1 Gorge Second Tunnel - 14ft 20091016.xls/Directs
        v8.4  Printed on 10/16/2009, 3:09 PM.  Page 13 of 29



Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

No.
017 LS

Rental
Value Writeoff Value Writeoff Value Writeoff Amount

48% $15,795K 84% $18,737K 79% $80K

Freight in+out E/D mhrs
M 8.5% $1,342,533

E M 1 ea 88% $500,000 $3,976 3.6 $6,160,000
E M 1 ea 88% $50,000 $1,751 7.1 $5,413,896
E F 1 ea 20% $2,000 12 $63.27 4.7 $97,063
E F 1 ea 75% $2,000 16 $28.05 19.2 $212,785
E F 1 ea 25% $2,000 16 $138 1.7 $75,000
E F 2 ea 65% $2,000 12 $29.04 20.7 $260,000
E P 2 ea 85% $1,000 $2.50 15.7 $17,000
E F 1 ea 65% $2,000 $41.67 7.1 $128,849
E P 3 ea 100% $90.00 0.2 $4,500
E F 1 ea 25% $2,500 $183 1.7 $100,000
E R 1 mo $600 0.2 $30,000
E R 3 mo $11.35 2.0 $9,900
E P 1 ea 100% $500 $800 0.2 $40,000
E F 1 ea 75% $500 $42.08 3.9 $58,738
E R 2 mo $133 1.4 $40,000
E F 2 ea 65% $1,500 $26.69 5.1 $58,500
E P 1 ea 85% $10,000 80 $101 3.9 $170,000
E F 1 ea 20% $500 $30.55 0.4 $4,724
E P 1 ea 100% $2.30 4.4 $4,400
E F 1 ea 70% $1,000 12 $12.03 19.2 $91,225
E P 2 ea 100% $1.38 18.0 $11,000
E P 4 ea 100% $0.30 34.7 $5,804
E P 7 ea 100% $0.68 45.2 $19,593
E P 1 ea 75% $2,000 20 $41.84 14.5 $262,500

E F 8 ea 50% $400 $4.07 142 $100,000
E F 1 ea 50% $400 $4.88 17.8 $15,000
E F 1 ea 50% $400 $6.51 17.8 $20,000
E F 1 ea 50% $1,000 $24.42 17.8 $75,000
E F 1 ea 90% $1,000 $38.95 17.8 $119,606
E P 1 ea 100% $800 $8.53 17.8 $26,179

M P 10,992 lf 100% $1.00 $274,800
M P 200 lf 100% $1.00 $5,000
M P 10992 lf 50% $219,840
M P 10992 lf 25% $137,400
M P 11192 lf 80% $1.00 $119,351
M P 11192 lf 80% $1.00 $74,583
M P 11192 tf 100% $1.00 $149,189
M P 4679 lf 80% $1.00 $56,148

M P 1 ea 50% $200 60 $60,000
M P 1 ls 75% $75,000
M P 1 ea 100% $10,000

$15.00

$40.00
$25.00

$50.00

$8.33
$13.33

$120,000

Fan Enclosure $10,000
$100,000

$400,000

$2,799

$78,317
$20,000

$200,000

$4,400

$40,000

$23,619

$13.33

$40,000

$25,000

$25.00

$30,000

Lineal Plant:  $1,036,312

$150,000

Street sweeper, 8' broom
Generator, skid 725kW
Water Truck

$132,895

General Plant:  $355,785

TBM Guidence System

Pickups
Flatbed Truck
Mechanics Truck

Load-Haul-Dump  6.6ton/4cy

Ventilation fan 100hp
Pump, trash 200gpm/100ft head

Ventilation fan 40hp

Grout Pump-Moyno/Mixer

Agitator car 6cy
ConECo Batch Plant
Conc. pump, trailer 76cy/hr

Compressor, stationary 1200cfm

Pump, subm. 140gpm/20ft head

Dozer Cat D6/5.6cy
Flat car, rail

Drill jumbo 3-boom

Cat 301 Mini-Exc 3.8k/.04cy
Hydraulic Exc. 77.8k / 2.05cy

Jackleg drill, 100cfm

Item Quantity/Unit

$13,631,262

Fleet Equipment- Source Code:  Fleet, Purchase, Mob Purchase, or Rental/lease.

Equipment Ownership/Mobilization
Equipment

$0

Item Description

Material

$283,713

Continuous Conveyor System
$7,000,000Mainbeam TBM & BU- 14' dia

Wheel Loader Cat 966/4.8cy

  on-site at a single-shift utilization rate of 173 hours/month.

R/T

$2,942K

Whatcom County Sales Tax

Number of Units
or Rental PeriodResource Description So

ur
ce

C
od

e
$15,794,504

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

14 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

Circular forms/carrier 30lf
Shotcrete pot Aliva, 2cy/hr

- Ownership cost/hr is based on actual equipment months

$14,270,088Payment via Equipment Mobilization Bid ItemNotes:

Item CostSubcontractLabor

Equipment purchases total an estimated $15,795K: Contractor pays 10% in 
October 2012, 50% in March 2013, and 40% in July 2013.

Ownership 
Cost/hr

Equip. 
months

Project Cost 
excluding 

freight/erection

$0

Purchased Equipment Fleet + Purchase

$2,523,845 $16,155,107

Unit Freight & Erection 
(carried in Mob/Demob)Project 

Writeoff

Unit Purchase cost, Unit 
Book value, or Rental 

Rate per period

$5,500
$1,451

$1,500

$130,322

$45,000

$3,300
$30,000

on purchases
Hourly Equipment used in Direct Cost Items:  $13,275,477

$10,000
$198,229

$485,317

Locomotive 15ton/140hp

Hydraulic Crane 40ton/105'
$6,152,155

$200,000
$300,000

$350,000Water Treatment Plant

60 lb Rails/Steel Ties/Clips

$26,179

Fanline, 36" Flexable Bagline
Scavanger Bagline

8" Discharge Line

Mine Cable/Transformers

Shop Equipment

6" Discharge Line
4" Water Line

Other Plant:  $145,000

Temporary Tunnel Lighting
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

14 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

No.
018 2.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost
L lp $8,357
M sts $3.00 /mhr 2844 mhr $8,532
M 50% of total (balance in Demobilization) $640,447 $320,224
L 240 mhr $60.76 /mhr 240 mhr $14,582
M 1 ea 1000 sf/ea $50.00 /sf 1000 sf $50,000
M 1 loc $10,000 /loc 1 loc $10,000
M 400 sf $80.00 /sf 400 sf $32,000
M 1 loc $15,000 /loc 1 loc $15,000
M 1 loc $20,000 /loc 1 loc $20,000
M 1 loc $15,000 /loc 1 loc $15,000
M 1 loc $10,000 /loc 1 loc $10,000
M 1 set $20,000 /set 1 set $20,000
M 1 set $12,000 /set 1 set $12,000
M 1 office 2 line/office $500 /line 2 line $1,000
M 1 ea 1200 sf/ea $9.00 /sf 1200 sf $10,800
M 1 loc $5,000 /loc 1 loc $5,000
M 1 loc 960 sf/loc $6.25 /sf 960 sf $6,000
M 1 loc 640 sf/loc $6.25 /sf 640 sf $4,000
M 1 loc $5,000 /loc 1 loc $5,000
M 1 loc 400 sf/loc $9.00 /sf 400 sf $3,600
M 1 loc 1600 sf/loc $45.00 /sf 1600 sf $72,000
M 1 loc 1483 lf/loc $25.00 /lf 1483 lf $37,075
M 1 loc 531 lf/loc $25.00 /lf 531 lf $13,275
M 1 loc 2030 lf/loc $25.00 /lf 2030 lf $50,750
L 2 $60.15 /mhr 868 mhr $52,208
L 4 $48.47 /mhr 1736 mhr $84,152
M 5550 sy 0.29167 ton/sy $30.00 /ton 1618.75 ton $48,563
M 9,950 sf $2.01 /sf 9950 sf $20,000
M 3 loc 50000 ea/loc $1.00 /ea 150000 ea $150,000
M 1 loc $500 /loc 1 loc $500

No.
019 1.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost
L lp $3,775
M sts $3.00 /mhr 1302 mhr $3,906
M 50% of total (balance in Mobilization) $640,447 total $320,224
M 1 LS $659,553 /LS 1 LS $659,553
L 4 $48.47 /mhr 868 mhr $42,076
L 2 $60.15 /mhr 434 mhr $26,104

No.
020 17.8 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost

$549,807.62
Other OT pay     

$0.00
    Other ST pay

$79,648.87
Work schedule

$424,785
Item Cost

$23,931.54

Material

$23,931.54
Other OT pay     

$424,785
$0.00

$68,180

Other OT pay     

    Other ST pay

Subcontract
0 $0

Resource Quantity

    Other ST pay

Resource Unit Cost Resource Quantity

Work schedule

Production rateResource Qty/Unit

Freight-see equipment ownership

Item Description

Fuel+Lube Facilities
Safety Trailer/furninshings

Job water distribution
Job sanitary system

Fire protection system

Item Quantity/Unit

Subcontract
2,844

manhours
$1,099,615$0$159,298

Material Item CostEquipmentLabor

5.536%
Resource Description Production rate

Resource Description

$0.00

Production rate

Work schedule

Resource Qty/Unit Resource Unit Cost

5.536%

Laborer

Office trailers

Yard Fencing / Gates

Office copier/computers/fax

Job light and power system

Office furnishings

Warehouse - Permenant

Satillite Broadband Setup

Labor crew - 4 laborers
Crushed Rock for Yard

Water Treatment Fencing / Gates
Muck Facility Fencing / Gates

Supt./Survey Trailer

Cutter Shop

Office phone/fax

Project Signs

QA/QC lab
Mechanic Shop

$940,318$0

Mob/demob paid as scheduled.
General Mobilization

(4.3% of equip. cost)
Erection-see equipment ownership

Resource Quantity

1,422.000 $470,158.75

Dryhouse

Freight-see equipment ownership

$0.00

$150,941
Resource Qty/Unit Resource Unit Cost

Small tools and supplies

(the duration is from the end of mob to the start of demob)
Item Description
General Plant Operation/Maintenance

Item Quantity/Unit

Labor
$0

Equipment
$0

0.000

manhours

$0.00

Equipment Operator

Mob/demob paid as scheduled.

$1,055,637
Labor Item Cost

$0$0 $983,683

Item Quantity/Unit

Equipment Material
1,302

50% of Gen'l Mob less freight

Small tools and supplies

$71,954

Labor premium
Resource Description

Demobilization/Punchlist
Item Description

manhours Subcontract

Labor premium

Asphalt Paving

Labor crew - 2 operators

Silt Fence and other Environmental
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

14 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

M $2,500 /mo 17.75 mo $44,375
M $120 /mo 17.75 mo $2,130
M $600 /mo 17.75 mo $10,650
M $600 /mo 17.75 mo $10,650
M $2,000 /mo 17.75 mo $35,500
M $600 /mo 17.75 mo $10,650
M $3,000 /mo 17.75 mo $53,250
M $1,500 /mo 17.75 mo $26,625
M $1,500 /mo 17.75 mo $26,625
M $2,500 /mo 17.75 mo $44,375
M $3,000 /mo 17.75 mo $53,250
M $2,000 /mo 17.75 mo $35,500
M $600 /mo 17.75 mo $10,650
M $1,000 /mo 17.75 mo $17,750
M $1,000 /mo 17.75 mo $17,750
M $1,315 /mo 17.75 mo $23,349
M $96.13 /mo 17.75 mo $1,706

No.
021 61 day

Saturday Sunday Saturday Sunday Total

61 0 61
10 hr/shift 1 61 0 61

17.75 mo End Mob to Start Demob x 80%= 14.2 mo
61 weeks

R/T Factor Resource Cost
L lp $64,054
M sts $3.00 /mhr 3050 mhr $9,150
L sh $53.65 /mhr 610 mhr $32,728
L min 2 $49.96 /mhr 1220 mhr $60,949
L mw 2 $60.76 /mhr 1220 mhr $74,125
E p200 Run 3 ea 24 hours 9 $2.05 /hr 5490 hr $11,233
E p140 Run 5 ea 24 hours 15 $0.33 /hr 9150 hr $3,020
E vf100 $4.00 /hr 610 hr $2,440

No.
022 26.5 mo

Vehicles 11 ea 216.6 vmo Relocations 15 ea

21.00 Start Mobe to End Demobe
17.75 End Mob to Start Demobe
26.50 Entire Project

R/T Class Resource Description R? V? Factor Resource Cost
L  - 34.1% $1,021,463
L KP Project Sponsor y y 1 ea 26.5 mmo/ea 0.2 $20,000 /mmo 5.3 mmo $106,000
L KP Project Manager y y 1 ea 26.5 mmo/ea $13,000 /mmo 26.5 mmo $344,500
L EP General Supt. y y 1 ea 21.0 mmo/ea $12,500 /mmo 21 mmo $262,500
L EP Walker y y 2 ea 17.8 mmo/ea $9,000 /mmo 35.5 mmo $319,500
L EP Project Engineer y y 1 ea 26.5 mmo/ea $10,000 /mmo 26.5 mmo $265,000
L EP Field Engineer y 3 ea 17.8 mmo/ea $6,000 /mmo 53.25 mmo $319,500
L EP Office Engineer y 1 ea 26.5 mmo/ea $5,000 /mmo 26.5 mmo $132,500
L EP Business Mgr./Recept y 1 ea 21.0 mmo/ea $8,000 /mmo 21 mmo $168,000

QA/Qc lab supplies

Subcontract

Street sweeper, 8' broom

Dryhouse supplies

First Aid supplies

Job sanitary system maintenance
Job Light and power supplies

Water treatment plant supplies

Access road maintenance

Office phone/fax/data line fees
Office copier/computer/fax supplies

Labor

Item Description
Field Supervision

$231,8563,050

Item Quantity/Unit

Cell phone/radio fees

Sweeper driver

Office supplies

Office cleaning

Fire Protection supplies

Craft shop maintenance

Weekend days worked
$4,224.56
$257,698$9,150

$3,800.92
% weekends worked

Item Description

Material Item CostLabormanhours
Weekend Maintenance

Equipment

Ventilation fan 100hp

Production rate

$16,692

Work schedule

HD Mech/Welder 
Tunnel miner
Tunnel shifter
Small tools and supplies

77 weekends between the end of Mobilization and the start of Demobilization

Pump, trash 200gpm/100ft he

Labor premium
Resource Description Resource Qty/Unit

(weighted by labor classification and mhrs)

Drinking water supplies

$151,498.60

See the 'Resources' sheet for an explanation of field supervisory class codes, and associated labor burdens.

$0.00
$0 $0338 $4,014,713

Resource Quantity

Pump, subm. 140gpm/20ft hea

$151,498.60

'R?' and 'V?' codes denote if relocation expenses (both ways) are paid or a vehicle assigned, respectively - see cost item 023.

$0.00

Material

Resource Unit Cost

$0
$0.0012.766

$150.00

Weekend days workedshift/day

$273.64

Other weekends

50.000 $0.00
$0

Equipmentman-months
(the duration is from NTP to project completion)

Item CostSubcontract

Resource Unit Cost
weighted average

Resource Quantity
Labor burden for personnel below - see the 'Resources' sheet

Personnel

38.2%

Item Quantity/Unit

Duration

$4,014,713

$167,802
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

14 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

L KP Safety Manager y y 1 ea 21.0 mmo/ea $10,000 /mmo 21 mmo $210,000
L EL Off-shift Safetyman y 1 ea 17.8 mmo/ea $5,000 /mmo 17.75 mmo $88,750
L KP Equipment Supt. y y 1 ea 21.0 mmo/ea $11,000 /mmo 21 mmo $231,000
L KP Electrical Supt. y y 1 ea 21.0 mmo/ea $11,000 /mmo 21 mmo $231,000
L EP Survey Party Chief y y 1 ea 21.0 mmo/ea $9,000 /mmo 21 mmo $189,000
L NL Instrumentman 1 ea 21.0 mmo/ea $6,000 /mmo 21 mmo $126,000

No.
023 26.5 mo

R/T Factor Resource Cost
M 759 mmo 4.33 chk/mmo $5.50 /chk 3287 chk $18,079
M 338 mmo 2 chk/mmo $5.50 /chk 677 chk $3,724
M 41 test $500 /test 41 test $20,500
M 15 move 1 ea/move $5,000 /ea 15 ea $75,000
M 15 move 1 mo/move $9,345 /mo 15 mo $140,171
M 20 m-trip $2,500 /m-trip 20 m-trip $50,000
E 217 vmo $300 /vmo 216.6 vmo $64,980
M 2 mo $20,000 /mo 2 mo $40,000
M 2.2 yr $20,000 /yr 2.2 yr $44,000
M 2.2 yr $20,000 /yr 2.2 yr $44,000
M 2.2 yr $12,000 /yr 2.2 yr $26,400
M 2.2 yr $40,000 /yr 2.2 yr $88,000
M 2.2 yr $10,000 /yr 2.2 yr $22,000
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $45,000 /yr 2.2 yr $99,000
M 2.2 yr $10,000 /yr 2.2 yr $22,000
M 2.2 yr $45,000 /yr 2.2 yr $99,000
M $2,000 /mo 26.5 mo $53,000
M 3 mo/mtg $4,800 /mtg 8.833333 mtg $42,400
M 6 mo/mtg $3,500 /mtg 4.416667 mtg $15,458
M $500 /mo 26.5 mo $13,250
M 1 LS $20,000 /LS 1 LS $20,000
M 1 LS $20,000 /LS 1 LS $20,000
M 1 LS $100,000 /LS 1 LS $100,000
M 24 trip 1 md/trip $500 /md 24 md $12,000
S 3 mo 504 hr/mo $200 /hr 1512 hr $302,400
S 1 LS $50,000 /LS 1 LS $50,000
S 1.00 LS $50,000 /LS 1 LS $50,000

No.
024 LS

R/T Factor Resource Cost
M $47.0 $8.00 /K Bid $47,019 K bid $376,150
M $47.0 M cost 2.3 yr $4.00 /K-yr $108,143 K-yr $432,572
M 216.6 vmo $70.00 /vmo 216.6 vmo $15,162
M 2.3 yr $18,737 K/yr $12.00 /K $43,095 K $517,141
M 1 LS $250,000 /LS 1 LS $250,000
M 1 LS $50,000 /LS 1 LS $50,000
M 1 LS $10,000 /LS 1 LS $10,000
M 1 LS $100,000 /LS 1 LS $100,000
M 1 LS $50,000 /LS 1 LS $50,000

Job photographs/video

Performance bond

Permits and licenses

Excess liability umbrella

Pre-construction survey

Items which are specified to be paid under General Mobilization are calculated here and flagged 'Y' in the 'Xfer to Mob?' field.

Post-construction survey
Geo Instrumentation

Environmental Consultant
Full Time TBM/Conveyor Consultant

Geotech Consultant

Unreimbursed partnering expenses
Unreimbursed DRB expenses
Project website maintenance

Basis of contractor's equipment insurance is $2,942K fleet book value + $15,795K new purchases.

$1,801,025$0
Unclassified MaterialEquipment Subcontract

Resource Description Resource Qty/Unit

Labor

Xfer to 
Mob?

$1,588,161
Item Cost

Item Quantity/Unit

$1,801,025$0

Item Description
Bonds, Insurance, and Taxes

Item Quantity/Unit

$0
Item Cost

Overhead Maintenance/Service

Relocation expenses

$0.00
Resource Description

Travel expenses

$0

Submittal preparation support

Payroll processing, wage labor

Drug tests

Temporary living, salary labor

Payroll processing, salary labor

Supervisory vehicle O&M

IT/EDP department charge

HR department charge

Audit fees

Automobile/pickup insurance
Builder's risk

M unescalated bid
Production rate

Personnel recruiting
Legal fees

Corporate department charge

Incident deductibles

Contractor equip. insurance

Contractor inspection/travel expense

Accounting department charge

Design department charge

Equipment department charge

State/Local business tax

Fire marshall

$1,120,781
$59,930.61

Equipment SubcontractLabor

Resource Unit CostProduction rate
$15,184.91

Resource Quantity

Resource Unit Cost Resource Quantity

Resource Qty/Unit

$64,980
$42,293.63

$402,400
$0.00

Home Office Overhead
items:  1.1% of bid.

(the duration is from NTP to project completion)
Material

Item Description
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:56 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

14 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

No.
025 LS

R/T Markup Resource Cost
M 35% $2,934,552
M 40% $1,605,885
M 5% $759,889
M 5% $559,082
M 10% $216,436

No.
026 LS

Net 30 days 5.25% 30 days

R/T Resource Cost
M 43 days 100% $46,266
M 38 days 100% $22,308
M 5 years 100% $336,361
M 30 days 100% $29,690
M 19 mo 0% $83,192
M 27 mo 0% $56,631

No.
027 LS

R/T Factor Resource Cost
M 131.3 Kmhr 1000 mhr/Kmhr 1.424 $3.70 /mhr 186935.6 mhr $691,662

No.
028 LS

N

R/T Escalated Cost
L 2 $1,468,733
L 12 $700,122
E 12 $4,349,828
M 12 $1,485,683
S 12 $389,551

No.
029 LS

N
C/T Resource Cost
T 20.0% $9,403,800
T 5.0% $2,350,900

$2,529,222
$259,278$972,070

4.0%

$1,485,683

direct costs and on a yearly basis over the project duration for indirect costs.  The average composite annual escalation rate is 4.0%.

$8,384,433
Unescalated Cost

Escalation after NTP

$0
Labor

$0 $691,662
Subcontract

$691,662
Unclassified Material Item Cost

Resource Unit Cost Resource Quantity

Contractor Contingency

$0 $574,448

Equipment purchases/tax financing

Equipment

Calculate finance charges on the time elapsed from expenditures to perform the work to revenue received from progress payments.

Invoices

$0
Resource Description Resource Qty/Unit

Status (Additive)

Item Cost

  Compounding Periods

Escalation is applied from the base dates given below to NTP, and from there is calculated to the midpoint of each schedule activity for

Escalation up to October 1, 2012 NTP

Resource Description
Direct Labor

$2,168,855

$1,763,201
$587,734

$6,771,970

Progress payments

Direct labor payroll/add-ons

Equipment purchases/tax financing

$7,355,396

$2,866,949

First retention release
Material purchases/tax

$15,197,784

Item Description

Resource Quantity
$8,384,433

Labor

Cost of capital

Subcontract

Last retention release

$0 $6,075,844$0

Item Quantity/Unit

Retained earnings

Type of Contingency
$0

Labor
Status (Non-Additive)

of total$47,018,776
Design Definition $47,018,776 of total

Unclassified Material

Bidding Climate
Changes During Construction (excluded)

Amount Contingency Level
$0 $11,754,700$0$11,754,700

SubcontractEquipment

10/16/2009

Item Description
Owner Contingency-excluded from estimate

$15,197,784

10/16/2009

4.0%
10/16/20094.0%

Item Quantity/Unit

(monthly)
(monthly)

$2,164,364
$17,257,482

4.0% (monthly)

Production rate

Subcontract Item Cost

Item Quantity/Unit

Material

$389,551

10/16/2009

Material (including unclassified)
Subcontracts 4.0%

Escalation-excluded from estimate

$815,257
$4,349,828

Equipment

Escalation Rate/Year

Equipment
$4,014,713

1.4%
1.9%

Unclassified Material

Average
Financing Period

$15,794,504 + $1,342,533 tax - $14,270,088 up-front equipment mobilization = $2,866,949 net.

10/16/2009

Labor
$1,353,598

Base Date

$8,393,916

Status (Non-Additive)

Item Description

(semi-annually)

$3,988,365$513,613
$4,405,551$1,820,605

Total Escalation

Field Supervision

(monthly)

Pay 10% over PWR = $3.70

Item Description

Status (Additive)

Financing Charges

Field supervision payroll/add-ons

$0

$2,164,364Subcontract

Item Description
Contractor Markup

Material
Equipment

$4,014,713

Resource Description

$4,014,713

Resource Quantity

Direct Labor

$11,181,637

Securities ROR

Description

Field Supervision

Labor

(60 payments x $54,432/mo - $2,866,949 x 100% allocation) x 84% average job writeoff.

1.0%

Unclassified Material

Equipment

Item Quantity/Unit

$130,273

based on 2 payroll periods/mo
based on 4 payroll periods/mo

of purchase financed

Notes
  Project
Allocation

of cost items 001-023

cash; 100% securities; net 4.3% rate
cash; 100% securities; net 4.3% rate

3.9%

Item Quantity/Unit

0.5%

10% reduced to 5% at 75% of earned value

Item Cost
$0 $574,448

7.2%

Item CostSubcontractEquipment
$0

14.8% of cost
$6,075,844
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:56 PM

Basis:
Ind. Rate Exp. Mod  Eff Rate Tax Rate Annual Inc. Cap

14.0% 14.0% 6.200% $106,800
10.0% 10.0% 1.450%

1.0% 1.0% 0.800% $7,000
5.400% $35,700
0.130%

1.5x
2.0x

2.0%

Code
Hourly

Base+Vac
Hourly

Fringes
Insurance

& Taxes
Misc. 

Gen'l OT
Adjusted
Rate/mhr Total mhrs Total Cost

lab $26.64 $11.42 $9.73 $0.69 $48.47 7,585 $367,679

c45- $33.19 $14.23 $11.87 $0.85 $60.15 1,534 $92,265
eo3-6 $33.54 $14.37 $11.99 $0.86 $60.76 50 $3,038
eo3- $31.44 $13.48 $11.30 $0.81 $57.03 768 $43,798
lo6- $33.19 $14.23 $11.87 $0.85 $60.15 10,677 $642,189
mw $33.54 $14.37 $11.99 $0.86 $60.76 16,036 $974,315
bpo $33.19 $14.23 $11.87 $0.85 $60.15 300 $18,044
bpl $25.37 $10.87 $9.31 $0.66 $46.20 300 $13,861
ctrm $33.54 $14.37 $11.99 $0.86 $60.76 3,692 $224,318

sh $30.22 $11.78 $10.90 $0.76 $53.65 8,195 $439,679
min $27.48 $11.78 $10.00 $0.71 $49.96 24,955 $1,246,715
lead $28.85 $11.78 $10.45 $0.73 $51.81 7,585 $392,943
powd $27.48 $11.78 $10.00 $0.71 $49.96 545 $27,227
ct $26.64 $11.42 $9.73 $0.69 $48.47 545 $26,419
bfm $30.22 $11.78 $10.90 $0.76 $53.65 2,880 $154,518
bjm $27.48 $11.78 $10.00 $0.71 $49.96 5,728 $286,162
sm $33.54 $14.37 $11.99 $0.86 $60.76 10,152 $616,815
loci $31.44 $13.48 $11.30 $0.81 $57.03 8,554 $487,829
tbm $31.79 $13.62 $11.41 $0.82 $57.64 3,692 $212,808

ejm $40.84 $17.50 $14.38 $1.05 $73.76 10,152 $748,860

cfm $35.54 $13.85 $12.64 $0.89 $62.92 1,080 $67,953
cjm $32.31 $13.85 $11.58 $0.83 $58.58 2,160 $126,523
lp 11.4% of labor $951,352

$29.38 $12.38 $10.56 $0.75 $53.07 2,844 $150,941
$28.99 $12.21 $10.42 $0.74 $52.37 1,302 $68,180

mhrs

Loci Operater

Bullgang foreman
Chucktender

Mobilization Labor
Demobilization Labor

$0.00
$0.00

Craft Labor Escalation

Overall average

$1,468,733
unescalated payroll 131,311

(excluded from estimate)
$8,384,433$4,109,342

TBM Operator

Total Craft Labor

HD Mech/Welder 
Loader oper. <6cy 

Excavator 3-6cy 
Excavator <3cy 

Crane oper. 20-44t 

Client
Gorge Second Tunnel

Memo:  Estimate Total

DIRECT LABOR

Employer Insurance Add-ons Employer Payroll Tax Add-ons
Prevailing wage rates 8/31/08 for Whatcom or King Counties http://www.lni.wa.gov/prevailingwage/jwages/20082/KING.pdf

14 ft Diameter Alternate

Resource/Group Description

built in rates

Laborers

Misc. General overtime
55.4% average base+vac to total rate.  10.9% average payroll tax on
$31.35/hr average base+vac rate.  27.1% average labor burden.$102,352

WA Workers Comp

Daily
Subsistance/Travel

Batch Plant Operator

Lead miner

Tunnel shifter
Tunnel Labors/Operators

Batch Plant Labor
Cutter Mechanic

Commercial General Liability

Bullgang labor
Shift mechanic

Powderman

Tunnel miner

Operating Engineers

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Fed. Social Security Tax

$41,161 Fed. Unemployment Tax
$411,615
$576,261

Carpenter JM

Electrician JM
Electricians

Labor premium

Jacobs Associates  ♦  Engineers/Consultants

General Labor

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Sunday/Holiday overtime

Fed. Medicaid Tax

WA Unemployment Tax
Rate

General/Saturday overtime

Workers' Compensation

CIGA/Terrorism/Other Add-ons

Overtime

Carpenters
Carpenter FM
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:56 PM

Client
Gorge Second Tunnel
14 ft Diameter Alternate

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Ind. Rate Exp. Mod  Eff. Rate Rate
1.8% 1.8% 8.0%
5.0% 5.0% 10.0%

5.0%
2.0%

Class
Total

Burden
KP 39.4%
EP 31.4%
EL 26.4%
NP 33.4%
NL 28.4%

338 $4,014,713

mmos

Commercial Gen'l Liability

Non-exempt permanent employee
Exempt local hire employee
Exempt permanent employee

Employer Payroll Tax Add-ons

Employer Insurance Add-ons

Field Supervisory Labor Classification

Supervisory Salaries

Applied to classifications

Employee medical plan

FIELD SUPERVISORY LABOR (see cost item 022)

$53,879

Total Supervisory Labor unescalated payroll

Key permanent employee

Non-exempt local hire employee

(excluded from estimate)
$4,014,713338

Supervisory Labor Escalation

KP

$2,993,250

    Permanent Employee Benefits

Retirement/Pension plan

Key empl. bonus plan

9.6% payroll tax rate based on $8,848/mmo weighted base salary.

Memo:  Estimate Total
Workers' Compensation

$149,663

Total mmos

KP, EP, NP
NP, NL

KP, EP, EL, NP, NL

$700,122

Non-exempt salaried OT

Total Cost
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:56 PM

Client
Gorge Second Tunnel
14 ft Diameter Alternate

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

2007
8 $0.00 /kWh kWh
High $2.80 /gal gal

$2.75 /gal gal

Code
Air Diesel 
Elec Gas HP/CFM HPF

Equipment
Value

Parts 
Cost/hr

Elec/Fuel
Cost/hr

Operating 
Cost/hr Total hrs

Total Operating
Cost

b301 D 17 65 $35,816 $3.96 $1.81 $5.77 872 $5,033
he330 D 222 60 $354,586 $32.97 $21.84 $54.81 50 $2,741
cnvyr E 551 50 $6,152,155 $10.00 $0.00 $10.00 3,092 $30,920
tbm14 E 1600 70 $7,000,000 $150.00 $0.00 $150.00 1,549 $232,419

L966 D 233 65 $312,358 $27.00 $24.84 $51.84 7,585 $393,190

d6 D 145 70 $198,229 $28.99 $16.65 $45.64 3,092 $141,107

hc40 D 250 65 $509,689 $31.33 $26.65 $57.98 1,534 $88,941

lhd4 D 182 70 $300,000 $25.00 $20.89 $45.89 545 $25,012
dl15 D 140 50 $200,000 $9.00 $11.48 $20.48 8,954 $183,378
flat $10,000 $0.50 $0.50 6,808 $3,404

dj3 E 70 70 $400,000 $16.00 $0.00 $16.00 545 $8,720

c76 D 127 70 $83,861 $13.87 $14.58 $28.45 1,396 $39,716
sp2 E 7 75 $23,619 $5.76 $0.00 $5.76 155 $890
a6 E 55 85 $45,000 $12.00 $0.00 $12.00 2,192 $26,304
grt A 600 50 $40,000 $10.00 $10.00 50 $500
cfc E 80 30 $300,000 $6.00 $0.00 $6.00 1,680 $10,080
wbp E 100 75 $200,000 $25.00 $0.00 $25.00 300 $7,500

leg A 100 65 $2,500 $0.60 $0.60 50 $30

cs12 E 360 75 $135,462 $15.90 $0.00 $15.90 7,585 $120,602
p200 D 10 90 $1,447 $0.57 $1.48 $2.05 19,531 $39,960
p140 E 2 90 $2,983 $0.33 $0.00 $0.33 28,714 $9,476
vf40 E 40 90 $4,000 $3.00 $0.00 $3.00 1,910 $5,730
vf100 E 100 90 $5,500 $4.00 $0.00 $4.00 7,945 $31,780
wtp E 15 90 $350,000 $15.00 $0.00 $15.00 6,274 $94,110

$13,631,262
7,278 $64,980

hrsTotal Equipment

Equipment Ownership

(excluded from estimate)
Overhead Maintenance/Service Equipment

Ventilation fan 100hp

Pump, subm. 140gpm/20ft hea
Pump, trash 200gpm/100ft he

Water Treatment Plant

Ventilation fan 40hp

$4,349,828Equipment Escalation

Compressor, stationary 1200c
Plant Equipment
Jackleg drill, 100cfm
Air/Power Tools
ConECo Batch Plant

Grout Pump-Moyno/Mixer
Circular forms/carrier 30lf

Agitator car 6cy
Shotcrete pot Aliva, 2cy/hr

Loaders

Continuous Conveyor System

Resource/Group Description

Gas
Fuel/Power Factor

Lift Units

Conc. pump, trailer 76cy/hr
Concrete Equipment

Flat car, rail
Drill Units

Haul Units

Cat 301 Mini-Exc 3.8k/.04cy

           Unit Cost
EQUIPMENT

Diesel

Basis:  COE Rates, Year

14,068

Electricity 4,368,630Region
159,563

Hydraulic Exc. 77.8k / 2.05cy

Hydraulic Crane 40ton/105'

Load-Haul-Dump  6.6ton/4cy

$15,197,784119,686

Mainbeam TBM & BU- 14' dia

Dozer Cat D6/5.6cy
Dozers/Graders

Drill jumbo 3-boom

Locomotive 15ton/140hp

Wheel Loader Cat 966/4.8cy

$38,686

$0
$446,778

Memo:   Estimate Total including General Plant Mob/O&M
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:56 PM

Client
Gorge Second Tunnel
14 ft Diameter Alternate

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Code
Add Tax

(-/N)?
Unit Cost 

F.O.B Job Total Quantity Total Cost

tax

sts mhr $3.00 131,311 $393,933

cs sack $10.85 3 $29
c5 cy $143.22 50 $7,161
xc cy $10.85 3,214 $34,872
dms cy $321.16 226 $72,426
xs cy $16.28 279 $4,533
bs5 cy $271.25 69 $18,689
bc5 cy $162.75 3,375 $549,232

rp lb $0.68 17,400 $11,894
xr lb n $0.08 17,400 $1,392
stl1 lb $1.30 4,000 $5,208
bs2 lf n $0.35 738 $258

swlx5 ea $22.79 2,096 $47,753
dsi10 ea $43.40 20 $868
wwf4 sf $0.34 72,988 $24,827
rcs13 lb $1.63 31,008 $50,466
ct ea $217.00 280 $60,760

pow lb $1.80 11,964 $21,549
trim lb $3.12 3,564 $11,137
det ea $4.22 2,387 $10,075
delay ea $3.14 385 $1,207

ctr bcy $5.43 61,799 $335,262

xmisc lot n $1,000 470 $470,000
$2,523,845

$931,786
$979,777
$424,785

$1,120,781
$1,801,025
$6,075,844

$574,448
$691,662

Code Total Quantity Total Cost

muck lcy $13.13 109,483 $1,436,964
rfpf ls $25,000 1 $25,000

500t day $15,000 20 $300,000
$402,400

Atlas-Copco 10/07

DR Klug 10/07

…and Equipment Purchases
(6.7% of raw direct labor rate)

$1,342,533

Unescalated Construction Bid

$389,551
Total Subcontract

Notes

Plug Price
Overhead Maintenance/Service Subcontracts
Subcontract Escalation

Material Escalation

Resource/Group Description

Total Material

Unit Cost/Measure  

SUBCONTRACTS

Muck disposal $13.13

Contractor Contingency (unclassified)

$2,164,364

$0.35

$200.00
$1.50

$40.00

$17,257,482

General Plant Operation/Maintenance Materials

$1.20

Harris Rebar 08/07

Concrete/Cement

$99,332

EPBM/Roadheader-Related

Sitework

Rock Fall Protection Fence
Specialty Subcontracts

$3.89
$2.89

$2.88
$1.66

Ground Support

Rolled Channel Steel C6x13

$250.00
$150.00

Plug Based on Caldecott +10%
Plug Based on Caldecott +10%

$296.00 Surecrete 11/07
$10.00

Hanson - Sunol 09/07

$15.00

Batched Concrete

Cement, Portland 94lb sack

Memo:  Tax on Material8.500%

MATERIALS

Resource/Group Description

Small tools and supplies $3.00

$132.00

Pre-Rolled WWF 4inx4in
10ft Dywidag #10 Spile
Swellex Bolt 5 ft

Bits/Steel 2" dia drill/spile

Batched Shotcrete SFR
Shotcrete consumables

Concrete consumables

Blasting Materials

Trim Powder - Dyno Split

Surface Delays - non-el

Blasting Powder - Dyno AP

Detonators - non-el

CT Bolt - corrosion resistant

Metals/Structural Steel
Reinforcing steel, plain $0.63

$0.31

$21.00

Plug PriceTBM cutters/drag teeth $5.00
Miscellaneous

500 ton crane rental $15,000.00

Reinforcing steel mat'l
Steel shapes < 300mm

$1,485,683

Demobilization Freight and Materials
Mobilization Freight and Materials

$1,000

(excluded from estimate)

$25,000.00

Overhead Maintenance/Service Materials

(unclassified)

Miscellaneous material

Financing Charges

(unclassified)

Equipment Ownership/Mobilization Materials and Taxes

Bonds, Insurance, and Taxes Materials
Contractor Markup (unclassified)

Notes

Plug Price

Unit Cost/Measure  

Recent Contractor Prices
Recent Contractor Prices
Recent Contractor Prices

$0.08

Recent Contractor Prices

Add-ons
Whatcom County Sales Tax

Shamrock 06/06$10.00

Dry Mix Shotcrete

Concrete, 5000psi mix

$47,018,776

(excluded from estimate)
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:56 PM

Client
Gorge Second Tunnel
14 ft Diameter Alternate

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Exclude?
/mo
/mo
/mo
/mo
/mo

Calendar 
Year

Total
Project

9 22
6 15

15 37

$159,153
Weekend maintenance

$5,429

$333,587 /mo (including markup)

 1         1         0         0         1         0         1         0         1         0         2        2 

$25,070
  -  bonds, insurance, and taxes

$267,819
OH maintenance/service

Total

Cost Type

Inclement Weather Day

Type of non-workday

Lineal/Other Plant Equipment CFC

 1         0         0         0         0         0         0         0         0         1         2        2 

/mo (excluding markup)

  -  financing charges

Jan        Feb        Mar        Apr        May        Jun         Jul         Aug       Sep        Oct        Nov       Dec

$62,958

Indirect Cost (unclassified)
Owner Allowances

SUMMARY BY RESOURCE TYPE

$12,399,146

$1,484,850

- 
$13,712,934

Escalation-excluded from estimate

$1,761,964
$402,400$6,002,561

Subcontract
Direct* Cost $7,921,325
Indirect* Cost $4,477,821

$17,257,482

$9,142,978

Cost Type

- 

156.1%

$2,164,364

Applicable Cost Items

022 - 027

4.6%

21%

% Total Estimate

40%

Material

018 - 019

% Direct, Equipment 
and Plant Cost

$47,018,776

7.2%

100% on $37,875,7986%

SUMMARY BY COST TYPE

Cost Type

64.1%

Monthly costs include adjustments totalling 5.1% for:

49.0%
100.0%

UNESCALATED TIME-RELATED INDIRECT COST BREAKDOWN

$47,018,776

- - 
$15,197,784

- 

$30,117,671Directs, Equipment, and Plant
Mobilization/Demobilization

Unescalated Construction Bid
33%Relative Direct* + Indirect* Costs

Total
$2,155,252

- 
- 

Equipment

- 

$2,111,942

- 
- 

- 

Total

- 

001 - 017, 020 - 021

$13,280,081
Labor

$33,738,695

- 

Owner Allowances

Total

but exclude contractor contingency$15,209
Field supervision

Holiday

DISTRIBUTION OF PROJECT NON-WORKDAYS

 2         1         0         0         1         0         1         0         1         1         4        4 

GP operation/maintenance

Overhead/Profit

Average Cost/month

- 
$14,745,853 31.4%

Unescalated Construction Bid
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General Estimate Properties and Assumptions 
Second Tunnel Length - TBM 10842 lf TSC 1 85% Spot rock bolts
Second Tunnel Diameter 14 ft TSC 2 13% Pattern rock bolts
Starter Tunnel Length 150 lf TSC 3 2% Steel ribs + WWF + Shotcrete
Starter Tunnel Diameter 16 ft Length of Upstream Connector 29 lf
Instant. Rate of Penetrantion 0.24 in/rev Length of Downstream Connector 89 lf

Labor Assumptions
Initial Work (Portal, Starter) 1 shift/day 10 hour/shift 5 day/week
Other ST Pay 0 shift dif 0 travel 0 total
Working Hours per day 9.5 0.5 hour lunch/shift
Production Hours per day 10 Assuming No Shutdown for Individuals Lunch Breaks

TBM Production/Connections 2 shift/day 10 hour/shift 5 day/week
Other ST Pay 0.25 shift dif 0.5 travel 0.75 total
Paid Working Hours per day 18.5 0.5 hour lunch/shift
Production Hours per day 19.5 Assuming No Shutdown for Individuals Lunch Breaks

Drill+Blast Starter Tunnel Excavation
Finished Diameter ft 16

Nominal width ft 16.0
Nominal height ft 16.0

Flat invert width ft 16.0
Average overbreak in 10

Perimeter hole spacing in 18
Stope hole spacing in 36

Burden to spacing ratio 0.75
Number of burn holes ea 4

Stope hole charge density lb/ft 0.8
Perimeter hole charge density lb/ft 0.3

Blasthole overdrill 10%
Excavation bcy/lf 10.32
Overbreak 12.3%

Arch/Rib perimeter sf/lf 45.4
Burn holes each 4

Stope holes each 31
Perimeter holes each 27

Total holes/round each 62
Trim powder lb/lf 8.9

Blasting powder lb/lf 29.0
Total powder lb/lf 38.0

Powder factor lb/bcy 4.1

Starter Tunnel Mucking Production - LHDs
Distance to rehandle station 350 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 2 mph 2.0 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 33 bcy/hr

Dump/manoeuver time 0.5 min 0.5 min
Inbound travel time 4 mph 1.0 min

LHD cycle time 4.0 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

ST Unsupported Cycle 6 ft/round
Drill move in/setup 10 min 10 min
Collar blast holes 62 hole 1 min/hole 2 drills 31 min

Drill blast holes 62 hole 6.6 ft/hole 2.5 ft/min 2 drills 82 min

Jacobs Associates  ♦  Engineers/Consultants

14 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
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14 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Drilling cycle 123 min
Charge holes/wire up 62 hole 2 min/hole 4 men 31 min

Evacuate 5 min 5 min
Smoke time 20 min 20 min

Blasting cycle 56 min
Water muckpile/scale 20 min 20 min

Muck round 10.3 bcy/lf 6 ft round 33 bcy/hr 112 min
Mucking cycle 132 min

Theoretical Cycle Time 311 min
Allowance for downtime 15% 47 min

Advance utilities 30 min every 24 lf 8 min
Sustained Advance Rate 6.1 hr/round 6 ft/round 10 hr/day 9.9 ft/day

ST Type I Support Cycle 6 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 123 min

Blasting cycle 56 min
Mucking cycle 132 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 4.2 hole 1 min/hole 2 drills 2 min

Drill anchor holes 4.2 hole 5.5 ft/hole 2.5 ft/min 2 drills 5 min
Install rock anchors 4.2 hole 1.5 min/hole 2 crews 3 min

Anchor cycle 20 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 6 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 331 min

Allowance for downtime 15% 50 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 6.4 hr/round 6 ft/round 10 hr/day 9.3 ft/day

Main-Beam Hardrock TBM Cycle 14.00 ft excavated diameter 10,842 lf
Max gage cutter speed 462 fpm

Reach 1 2 3 4 5 6
Length 10,842 lf

Average Instantaneous ROP 0.20 inch/rev
Rate of Penetration 10.5 ft/hr

Excavate stroke 4.0 ft stroke 10.5 ft/hr over 1 reach 22.9 min
Regrip 5.0 min 5.0 min

Basic Cycle 27.9 min
Erect support min Spot and Pattern Bolts installed off CP 0.0 min

Downtime-general 20% 5.6 min
Advance theodolite delay 30.0 min each 200 lf 0.6 min

Advance track/utilities delay 20.0 min each 32 lf 2.5 min
Add/Vulcanize Conveyor Belt 540.0 min each 600 lf   Vulc 1/2 on weekends 3.6 min

Probe Drill 240 min each 150 lf 6.4 min
0.0 min

Sustained cycle 46.6 min
Sustained advance rate 90 lf/day based on 17.5 mining hrs/day 120.3 day

 % Delay for learning curve 50% of rate 10% of length 12 day delay
% Delay for curve alignment 95% of rate 5% of length 0.3 day delay

 % Other delay of rate of length 0.0 day delay
Install Ring Beams and SC 15.0 day 15.0 day delay
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Jacobs Associates  ♦  Engineers/Consultants

14 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Delay for Inflows / Bad Ground 7.0 day 7.0 day delay
Shift change delay hr/d for lf 0.0 day delay

Overall advance rate 70 lf/day 49% utilization 154.6 day

Continuous Conveyor Requirements
Conveyor surge capacity (150%) Peak TBM production 133 tph
Maximum haul distance 10,992 ft

Adverse(+)  elevation change -230.832 ft (regenerative) Conveyor capacity 200 tph
Optimized belt width (20 in) Optimized 20" belt speed 250 fpm (ok)

Muck surcharge angle (20 degrees)
Idler angle (35 degrees) Continuous rating 78 hp

Muck in-situ weight 165 lb/cu.ft Peak rating 211 hp
Muck swell factor 1.7 lcy/bcy

Diesel Shuttle Locomotive Requirements
Maximum haul distance 10,842 ft Inbound Outbound

Max. inbound grade (Note 1) 2.1% Trial loci weight tons
Avg travel speed inbound (8 mph) Remaining train weight 7.0 3.0 tons

Avg travel speed outbound (10 mph) Total resistance  (Note 4) 100.0 16.0 lb/ton
Load supply car (2.0 min)

Loci carries supplies for (4 shoves) Minimum locomotive required 2.3 ton
Supply car weight (6,000 lb) continuous rating 25 hp

Supplies weight (4 shoves) (8,000 lb) peak rating 30 hp
Maximum acceleration (0.2 mph/sec) Number of locomotives required 1 each

Rail friction factor (Note 2) (0.2 factor) based on a max theoretical round trip time
Rolling resistance (Note 3) (40.0 lb/ton) of 30 min during the  min basic TBM cycle

Notes:
1.  An adverse (positive) inbound grade is one that slopes up to the face.
2.  Typical values range from 0.10 for wet rail to 0.20 for dry rail to 0.25 for clean, dry rail.
3.  Typical rolling resistance is 20 lb/ton, however for small, hard-running locis use up to 40 lb/ton.
4.  Total resistance = (R  lb/ton rolling + 20G  lb/ton grade + 90A  lb/ton acceleration) x total weight tons
     where R  = rolling resistance selected, G  = grade in percent and A  = acceleration in mph/sec and varies from 0.1 to 0.5.

Offsite Muck Disposal
Muck haulage window 10 hr/day between

Average daily production 400 bcy
Muck swell factor 1.7 lcy/bcy

Loading unit capacity 4.5 cy Type Wheel Loader Cat 966/4.8cy
Haul unit capacity 13.0 lcy Type Dump truck 24ton/16cy, highway

Number of passes using (0.8 fill factor) 3.7 (use 3 passes)
Spot truck 0.5 min 0.5 min

Load truck (3 passes) 0.75 min/pass 2.3 min
Truck loading time 279 cy/hr 2.8 min/truck

Outbound time 10.0 miles at 25 mph 24.0 min
Dump/Queue time 2.0 min 2.0 min

Inbound time 10.0 miles at 25 mph 24.0 min
Truck hauling time 50.0 min/truck

Maximum trucks loader can handle 17 trucks
Number of trips/day/truck 10 hr/day 53 min/truck 11 trips/day/truck

Number of truck trips required 680 lcy 10.8 lcy/truck 63 truck-trips/day
Average daily number of trucks required 6 trucks/day

Ventilation Requirements
Forced ventilation tunnel length 10,842 lf Total airflow required 12,460 cfm

Tunnel cross sectional area 154 sq.ft (Min. flow for men/equipment controls)
Men underground 12 men x 200cfm/man Flow over gross bore 81 fpm

ated equipment cfm (5K cfm min) 60 cfm Duct flow 1,763 fpm
Non-rated cont. equipment bhp 100 bhp x 100cfm/bhp

Duct diameter 36 in Total fan power required 142 hp
Fan rating (100 hp) Fans required 2 ea

Altitude above MSL 500 ft Fan spacing 7,640 ft

2.0
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CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Mean temperature (65 deg F)
Duct is new or used (N/U)? (new)

Use ventline or bagline (V/B)? B (bagline)
90deg bends in circuit (1 each)
45deg bends in circuit (none)

Use silencer (Y/N)? (yes)

Power Requirements
Power cost $0.00 /kWh

Power Factor 0.80
Diversity 85%

Equipment/Plant Description No. HP kW Load hrs/mo Cost/mo
Tunnel Boring Machine 18' dia 1 2,000  1,492
TBM Trailing gear 1 200     149
Ventilation fans 2 100     149 Y
Lights (at 30 ft oc) 361 0.2      54 Y
Pumps 11 5         40 Y
Continuous Conveyor 1 78       58

Shop Equipment 1 60.0    60 168 $0
Change House 1 30.0    30 168 $0
Yard Lighting 4 6.0      24 312 $0 Y
Office Trailer 2 20.0    40 168 $0

Total Load 2,097 kW Avg Power Cost /mo
Maximum Power Draw 2,622 kVA

Minimum Required Power Drop 2,230 kVA
Minimum Backup UPS 335 kVA

Upstream Connector Mucking Production - LHDs
Distance to rehandle station 39 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 2 mph 0.2 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 48 bcy/hr

Dump/manoeuver time 2 min 2.0 min
Inbound travel time 12 mph 0.0 min

LHD cycle time 2.8 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

USC Unsupported Cycle 4 ft/round
Drill move in/setup 30 min 30 min
Collar blast holes 62 hole 1 min/hole 2 drills 31 min

Drill blast holes 62 hole 4.4 ft/hole 2.5 ft/min 2 drills 55 min
Drilling cycle 116 min

Charge holes/wire up 62 hole 2 min/hole 4 men 31 min
Evacuate 30 min 30 min

Smoke time 35 min 35 min
Blasting cycle 96 min

Water muckpile/scale 20 min 20 min
Muck round 10.3 bcy/lf 4 ft round 48 bcy/hr 52 min

Mucking cycle 72 min
Theoretical Cycle Time 284 min

Allowance for downtime 20% 57 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 5.8 hr/round 4 ft/round 19.5 hr/day 13.6 ft/day

USC Type I Support Cycle 4 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 116 min

Tabulate the average load factor and operating 
hours per month for equipment without a power 
cost component in the operating rate.

Provide 
backup 
UPS?Load Factor

0.25
1.00
0.80

0.50
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CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Blasting cycle 96 min
Mucking cycle 72 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 2.8 hole 1 min/hole 2 drills 1 min

Drill anchor holes 2.8 hole 5.5 ft/hole 2.5 ft/min 2 drills 3 min
Install rock anchors 2.8 hole 1.5 min/hole 2 crews 2 min

Anchor cycle 17 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 4 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 300 min

Allowance for downtime 20% 60 min
Advance utilities 30 min every 24 lf 4 min

Sustained Advance Rate 6.1 hr/round 4 ft/round 19.5 hr/day 12.9 ft/day

Downstream Connector Mucking Production - LHDs
Distance to rehandle station 1200 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 4 mph 3.4 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 20 bcy/hr

Dump/manoeuver time 0.5 min 0.5 min
Inbound travel time 6 mph 2.3 min

LHD cycle time 6.7 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

DSC Unsupported Cycle 6 ft/round
Drill move in/setup 10 min 10 min
Collar blast holes 62 hole 1 min/hole 2 drills 31 min

Drill blast holes 62 hole 6.6 ft/hole 2.5 ft/min 2 drills 82 min
Drilling cycle 123 min

Charge holes/wire up 62 hole 2 min/hole 4 men 31 min
Evacuate 15 min 15 min

Smoke time 25 min 25 min
Blasting cycle 71 min

Water muckpile/scale 20 min 20 min
Muck round 10.3 bcy/lf 6 ft round 20 bcy/hr 188 min

Mucking cycle 208 min
Theoretical Cycle Time 402 min

Allowance for downtime 20% 80 min
Advance utilities 30 min every 24 lf 8 min

Sustained Advance Rate 8.2 hr/round 6 ft/round 19.5 hr/day 14.3 ft/day

DSC Type I Support Cycle 6 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 123 min

Blasting cycle 71 min
Mucking cycle 208 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 4.2 hole 1 min/hole 2 drills 2 min
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Project Client
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Drill anchor holes 4.2 hole 5.5 ft/hole 2.5 ft/min 2 drills 5 min
Install rock anchors 4.2 hole 1.5 min/hole 2 crews 3 min

Anchor cycle 20 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 6 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 422 min

Allowance for downtime 20% 84 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 8.5 hr/round 6 ft/round 19.5 hr/day 13.7 ft/day

Final Lining Properties
Length of Reach Number of Reaches

250 1
100 2

50 7
Total 800 10
Lining Thickness 1 ft
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No. Item or Group Item Description Status Item Cost
001 Portal Development ls $73,918
002 Excavate/Support Starter Tunnel 150 lf /lf $217,818

Prepare Portal and Starter Tunnel ls
003 Erect Tunnel Plant ls $429,170
004 Assemble TBM ls $1,142,149
005 Excavate/Support TBM Tunnel 10,842 lf /lf $7,275,550
006 Remove Tunnel Conveyor and Utilities 10,842 lf /lf $527,191
007 Remove TBM and Backup from Tunnel ls $305,142
008 Disassemble TBM ls $344,761

Excavate/Support TBM Tunnel 10,842 lf /lf
009 Install CIP Concrete Lining ls $1,246,436
010 Drill and Blast Upstream Connection 29 lf /lf $118,709
011 Construct Upstream Tie-In ls $518,778
012 Drill and Blast Downstream Connection 89 lf /lf $281,930
013 Construct Downstream Tie-In ls $686,689
014 Remove Tunnel Plant/Clean Invert 10,842 lf /lf $521,678
015 Construct Tunnel Plug ls $240,432

Construct Tie-In Structures ls
016 Construct Permanent Facilities ls $250,000

Construct Permanent Facilities ls

017 directs
018 2.0 mo unesc.bid
019 1.0 mo unesc.bid
020 17.8 mo /mo
021 61 /day
022 26.5 /mo
023 26.5 /mo
024 unesc.bid
025 of cost
026 Financing Charges 1.2% unesc.bid
027 Contractor Contingency 1.4% unesc.bid

028 Escalation-excluded from estimate

029 Owner Contingency-excluded from estimate

1 Estimate Assumptions:
a   Use a refurbished main-beam TBM with a 9 month delivery period.
b   The local labor conditions will only permit two shift operation.  All work is performed on a 5-day/week basis
c   Electrical substation installation cost is excluded from the estimate.
d   Electrical power is provided to the contractor at no cost.
e   Access to the site shall remain open year-round at no expense to the contractor.
f   Natural ventilation will be available and sufficient through existing tunnel once connector break through occurs.

 

Rev Description
1 Minor change in scope, correct small items

Summary p1;   Schedule p2;   Direct Detail p3;   Indirect Detail p14;   Escalation Detail p18;   Contingency Detail p18;   Resource Rate and 
Usage Detail p19;   Estimate Metrics p23;   Backup Calculations p24
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Opinion of Probable Unescalated Construction Bid excluding Owner Contingency

(21.8% unescalated bid)$10,701,585

Weekend Maintenance day

$1,688,213$63,706
moField Supervision

$4,225

14.5%

mo
$151,499

Bonds, Insurance, and Taxes 3.8%
Contractor Markup

$4,093

$3,168

$48.12

$671

$925

$250,000

$10,023,962

$3,614,652

Estimate Notes:

Notes
Revision History:

Date

Group Item Cost

Gorge Second Tunnel

(25.0% unescalated bid)

$49,202,275
- $12,300,600

Jacobs Associates  ♦  Engineers/Consultants

Item Quantity/Unit

OPINION OF PROBABLE UNESCALATED CONSTRUCTION BID EXCLUDING OWNER CONTINGENCY

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project Client

16 ft Diameter Alternate
Seattle City Light

Item Unit Cost

$291,736
$1,452

Demobilization/Punchlist
$424,785
$257,698

2.2%

$48.62

$1,055,637

- 
$35,021,926

$583,925
$6,247,826

$4,014,713

$705,358

$1,866,015

120.4%
Subtotal Direct Cost

Equipment Ownership/Mobilization $17,078,140
$1,099,615

2.1%

Unescalated Construction Bid $49,202,275October 2012 NTP:  26.5 month project duration

General Plant Operation/Maintenance

Subtotal Indirect Cost

$14,180,350

$23,864

General Mobilization

10/16/09 Added permenant warehouse structure, corrected minor items

Overhead Maintenance/Service
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20152014

CONSTRUCTION SCHEDULE AND MONTHLY PROGRESS PAYMENTS

A
2013Bid Amount

Jacobs Associates  ♦  Engineers/Consultants

Client
10/16/2009

Project
Gorge Second Tunnel 1

Computed on
PWD/TLPSeattle City Light

Estimator

J NO MMActivity No. and Description Dur. 
(mos) J

Start 
mo

2012
M

End 
mo SA NAJ J F M O JJ

2:54 PM

N
2016

OSFJJ SA FD J

Job No.

M A N FM DOS J

Rev

16 ft Diameter Alternate
4087.1

AJ MJ AMJA J S NOAM AD M
9.00 9.00

2.75 30.50 33.25
32.25 32.25
35.50 35.50

2.00 9.00 11.00
017 $15,355,088 9.00 10.00 19.00
018 $1,099,615 2.00 14.50 16.50
019 $1,055,637 1.25 34.25 35.50
001 $165,201 0.25 16.50 16.75
002 $486,806 1.00 16.75 17.75
003 $959,160 1.50 17.75 19.25
004 $2,552,611 1.50 19.00 20.50
005 $16,260,265 7.75 20.50 28.25
006 $1,178,230 1.00 28.25 29.25
007 $681,967 0.75 29.25 30.00
008 $770,513 1.00 30.00 31.00
009 $2,785,685 1.50 30.00 31.50
010 $265,304 0.25 31.00 31.25
011 $1,159,428 1.00 31.25 32.25
012 $630,092 0.50 30.50 31.00
013 $1,534,693 1.25 31.00 32.25
014 $1,165,907 1.00 32.25 33.25
015 $537,345 0.50 30.00 30.50
016 $558,730 1.50 33.25 34.75

Outage Window (Includes Concrete Cure & Cleanup)

Equipment Mobilization

Demobilization/Punchlist

Excavate/Support Starter Tunnel

General Mobilization

26.5

$0.0K

$1
,8

88
.3

K
$1

,8
88

.3
K

$1
,8

88
.3

K

$3
,6

05
.3

K

Construct Permanent Facilities

Remove Tunnel Conveyor and Utilities
Remove TBM and Backup from Tunnel

Excavate/Support TBM Tunnel

Portal Development

Erect Tunnel Plant
Assemble TBM

Construct Upstream Tie-In

Disassemble TBM
Install CIP Concrete Lining
Drill and Blast Upstream Connection

Construct Tunnel Plug

Drill and Blast Downstream Connection
Construct Downstream Tie-In
Remove Tunnel Plant/Clean Invert

$2,861.3K

$2
,8

61
.3

K

$5
42

.3
K

$1
,3

37
.8

K
$9

27
.7

K

$1
,7

09
.9

K

Complete Tie-In Structures, Lining, and Plug
Project Completion
Preliminary Submittals

NTP

$1
,3

97
.7

K

$49,202,275 $1
,3

82
.0

K

$1
,6

75
.4

K

$4
72

.5
K

$5
05

.6
K

$8
67

.1
K

$1
,8

88
.3

K

$21,895.4K

$3
,7

06
.0

K

$1
,8

88
.3

K
$1

,8
88

.3
K

$7
,1

57
.2

K

$6
,1

03
.3

K

$3
,1

26
.6

K

1.  Project calendar is based on 9 observed holidays and 6 critical inclement weather days per year distributed monthly as shown in the Estimate Metrics summary on page 23.
2.  Payments are made 30 days after pay applications including 10% retention which is reduced to 5% after 75% is earned, 19 months after NTP.  Payments releasing retention bolded.  50% of the contract is earned 16 months after NTP (Jan 2014).
3.  Spread $35.0M indirects - $17.5M mob.  Mob/demob paid as scheduled.

$23,063.7K

$4
94

.8
K

Opinion of Probable Unescalated Construction Bid, 
Duration, and Monthly Progress Payments months

$1,382.0K

NTP:  October 1, 2012
Outage Window (Includes Concrete Cure & Cleanup):  July 16, 2014 - October 8, 2014

Complete Tie-In Structures, Lining, and Plug:  September 8, 2014
Project Completion:  December 16, 2014
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

No.
001 ls 5 days 5 work days

manhours
450

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift

Bar down hillside with excavator. 1 day
Drill and Blast square up rounds. 2 day
Install Rock Fall Protection/Reinforcement 2 day
Total Time 5 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $1,340
M sts Small tools and supplies $3.00 /mhr 450.0 mhr $1,350
L sh Tunnel shifter 1 $53.65 /mhr 50.00 mhr $2,683
L lead Lead miner 1 $51.81 /mhr 50.00 mhr $2,590
L min Tunnel miner 1 $49.96 /mhr 50.00 mhr $2,498
L ct Chucktender 1 $48.47 /mhr 50.00 mhr $2,424
L powd Powderman 1 $49.96 /mhr 50.00 mhr $2,498
L eo3-6 Excavator 3-6cy 1 $60.76 /mhr 50.00 mhr $3,038
E dj3 Drill jumbo 3-boom $16.00 /hr 50.00 hr $800
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 50.00 hr $2,295
E he330 Hydraulic Exc. 77.8k / 2.05cy $54.81 /hr 50.00 hr $2,741
E grt Grout Pump-Moyno/Mixer $10.00 /hr 50.00 hr $500
E leg Jackleg drill, 100cfm $0.60 /hr 50.00 hr $30
M dsi10 10ft Dywidag #10 Spile 20.00 ea $43.40 /ea 20.00 ea $868
M cs Cement, Portland 94lb sack 2.659 cf 1.00 cf/sack $10.85 /sack 2.659 sack $29
M bs2 Bits/Steel 2" dia drill/spile 213.3 lf $0.35 /lf 213.3 lf $75
S rfpf Rock Fall Protection Fence $25,000 /ls 1.00 ls $25,000
M pow Blasting Powder - Dyno AP 2.00 rnd 248.2 lb/rnd $1.80 /lb 496.3 lb $894
M det Detonators - non-el 2.00 rnd 45.00 ea/rnd $4.22 /ea 90.00 ea $380
M delay Surface Delays - non-el 2.00 rnd 5.00 ea/rnd $3.14 /ea 10.00 ea $31

Plant Support
L lab General Labor 1 $48.47 /mhr 50.00 mhr $2,424
L lo6- Loader oper. <6cy 100% $60.15 /mhr 50.00 mhr $3,007
L mw HD Mech/Welder 1 $60.76 /mhr 50.00 mhr $3,038
E cs12 Compressor, stationary 1200cfm $15.90 /hr 50.00 hr $795
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 50.00 hr $2,592

Allowance for blasting mats
M xmisc Miscellaneous material 10.00 lot $1,000 /lot 10.00 lot $10,000

No.
002 150 lf 7.7 lf/day 19.5 work days

manhours
2,145

14.300
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
25 rnd See Backup for Cycle Time Analysis

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $6,304
M sts Small tools and supplies $3.00 /mhr 2145 mhr $6,435
L sh Tunnel shifter 1 $53.65 /mhr 195.0 mhr $10,462
L lead Lead miner 1 $51.81 /mhr 195.0 mhr $10,102
L min Tunnel miner 3 $49.96 /mhr 585.0 mhr $29,226
L ct Chucktender 1 $48.47 /mhr 195.0 mhr $9,453
L powd Powderman 1 $49.96 /mhr 195.0 mhr $9,742
E dj3 Drill jumbo 3-boom $16.00 /hr 195.0 hr $3,120
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 195.0 hr $8,949
M bs2 Bits/Steel 2" dia drill/spile 3.50 lf/lf $0.35 /lf 525.0 lf $184
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 105.0 ea $2,392

   Other ST pay

Resource Unit Cost

Excavate/Support Starter Tunnel

$181.70 $200.80
$120,165

Labor

$801.10

$24,199

$73,918
Item Cost

$13,627
Material

Other OT pay    

Production rate

$27,255 $30,120

Total timeItem Description

$1,452.12

Item Quantity/Unit Other fixed time

MaterialEquipment
$217,818

$268.52

Subcontract Item Cost
$40,278

   Other ST pay

Resource Unit CostResource Qty/Unit Production rate

Work schedule Other OT pay    

$113,861
Resource Quantity

5.536%

Resource Qty/Unit

Work schedule

5.536%
Production rate Resource Quantity

$25,539
Labor

Portal Development
Item Description

$9,752

Total timeOther fixed timeItem Quantity/Unit Production rate

Equipment Subcontract
$25,000

Project

16 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

16 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

M pow Blasting Powder - Dyno AP 25.00 rnd 248.2 lb/rnd $1.80 /lb 6204 lb $11,174
M trim Trim Powder - Dyno Split 25.00 rnd 61.38 lb/rnd $3.12 /lb 1535 lb $4,795
M det Detonators - non-el 25.00 rnd 45.00 ea/rnd $4.22 /ea 1125 ea $4,748
M delay Surface Delays - non-el 25.00 rnd 5.00 ea/rnd $3.14 /ea 125.0 ea $392

Plant Support
L lab General Labor 1 $48.47 /mhr 195.0 mhr $9,453
L lo6- Loader oper. <6cy 1 $60.15 /mhr 195.0 mhr $11,729
L mw HD Mech/Welder 2 $60.76 /mhr 390.0 mhr $23,696
E vf100 Ventilation fan 100hp $4.00 /hr 195.0 hr $780
E cs12 Compressor, stationary 1200cfm $15.90 /hr 195.0 hr $3,101
E p200 Pump, trash 200gpm/100ft head 3 $2.05 /hr 585.0 hr $1,197
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 195.0 hr $10,108
S muck Muck disposal 1918 bcy 1.60 lcy/bcy $13.13 /lcy 3069 lcy $40,278

No.
003 ls 30 days 30 work days

manhours
5,400

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
Configure Surface Utilities 10 day
Assemble Surface Conveyor System 20 day
Place Mudslab in Starter Tunnel 5 day
Install Rail in Starter Tunnel 5 day
Shotcrete Gripper Walls 5 day
Shotcrete Starter Wall 5 day
Configure Ventilation System 10 day
Total Time 30 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $17,018
M sts Small tools and supplies $3.00 /mhr 5400 mhr $16,200
L sh Tunnel shifter 1 $53.65 /mhr 300.0 mhr $16,096
L lead Lead miner 1 $51.81 /mhr 300.0 mhr $15,542
L min Tunnel miner 3 $49.96 /mhr 900.0 mhr $44,963
L sm Shift mechanic 2 $60.76 /mhr 600.0 mhr $36,455
L ejm Electrician JM 2 $73.76 /mhr 600.0 mhr $44,259
L bfm Bullgang foreman 1 $53.65 /mhr 300.0 mhr $16,096
L bjm Bullgang labor 1 $49.96 /mhr 300.0 mhr $14,988
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 300.0 hr $8,535
M bc5 Batched Concrete 74.00 cy 1.05 $163 /cy 77.70 cy $12,646
M xc Concrete consumables 74.00 cy $10.85 /cy 74.00 cy $803
M bs5 Batched Shotcrete SFR 53.00 cy 1.3 $271 /cy 68.90 cy $18,689
M xs Shotcrete consumables 53.00 cy $16.28 /cy 53.00 cy $863

Plant Support
L bpo Batch Plant Operator 1 $60.15 /mhr 300.0 mhr $18,044
L bpl Batch Plant Labor 1 $46.20 /mhr 300.0 mhr $13,861
L lab General Labor 1 $48.47 /mhr 300.0 mhr $14,542
L c45- Crane oper. 20-44t 1 $60.15 /mhr 300.0 mhr $18,044
L lo6- Loader oper. <6cy 1 $60.15 /mhr 300.0 mhr $18,044
L mw HD Mech/Welder 2 $60.76 /mhr 600.0 mhr $36,455
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 300.0 hr $17,394
E vf100 Ventilation fan 100hp $4.00 /hr 300.0 hr $1,200
E cs12 Compressor, stationary 1200cfm $15.90 /hr 300.0 hr $4,770
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 300.0 hr $614
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 300.0 hr $15,551
E wbp ConECo Batch Plant $25.00 /hr 300.0 hr $7,500

Resource Quantity
5.536% $307,388

Equipment Material

Item Quantity/Unit

$55,564 $429,170$0$49,200

Resource Unit Cost

   Other ST pay Other OT pay    

Other fixed timeProduction rate Total time

Work schedule

Resource Qty/Unit Production rate

Item CostSubcontract

Item Description
Erect Tunnel Plant

Labor
$324,405
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

16 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

No.
004 ls 30 days 30 work days

manhours
12,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $96,069
M sts Small tools and supplies $3.00 /mhr 12600 mhr $37,800
L tbm TBM Operator 1 $57.64 /mhr 600.0 mhr $34,584
L sh Tunnel shifter 1 $53.65 /mhr 600.0 mhr $32,191
L lead Lead miner 1 $51.81 /mhr 600.0 mhr $31,083
L min Tunnel miner 3 $49.96 /mhr 1800 mhr $89,925
L sm Shift mechanic 3 $60.76 /mhr 1800 mhr $109,364
L loci Loci Operater 1 $57.03 /mhr 600.0 mhr $34,218
L ejm Electrician JM 3 $73.76 /mhr 1800 mhr $132,777
L bfm Bullgang foreman 1 $53.65 /mhr 600.0 mhr $32,191
L bjm Bullgang labor 1 $49.96 /mhr 600.0 mhr $29,975
E dl15 Locomotive 15ton/140hp $20.48 /hr 600.0 hr $12,288
S 500t 500 ton crane rental 10.00 day $15,000 /day 10.00 day $150,000

Allowance for TBM Dollies and Tuggers
M xmisc Miscellaneous material 30.00 lot $1,000 /lot 30.00 lot $30,000

Plant Support
L ctrm Cutter Mechanic 1 $60.76 /mhr 600.0 mhr $36,455
L lab General Labor 1 $48.47 /mhr 600.0 mhr $29,085
L c45- Crane oper. 20-44t 1 $60.15 /mhr 600.0 mhr $36,088
L lo6- Loader oper. <6cy 100% $60.15 /mhr 600.0 mhr $36,088
L mw HD Mech/Welder 200% $60.76 /mhr 1200 mhr $72,910
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 600.0 hr $34,788
E vf100 Ventilation fan 100hp $4.00 /hr 600.0 hr $2,400
E cs12 Compressor, stationary 1200cfm $15.90 /hr 600.0 hr $9,540
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 600.0 hr $1,228
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 600.0 hr $31,103

No.
005 10,842 lf 70.13 lf/day 155 work days

manhours
58,482

5.394
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $438,374
M sts Small tools and supplies $3.00 /mhr 58482 mhr $175,446
L tbm TBM Operator 1 $57.64 /mhr 3092 mhr $178,224
L sh Tunnel shifter 1 $53.65 /mhr 3092 mhr $165,892
L lead Lead miner 1 $51.81 /mhr 3092 mhr $160,182
L min Tunnel miner 3 $49.96 /mhr 9276 mhr $463,415
L sm Shift mechanic 2 $60.76 /mhr 6184 mhr $375,727
L loci Loci Operater 1 $57.03 /mhr 3092 mhr $176,335
L ejm Electrician JM 2 $73.76 /mhr 6184 mhr $456,161
L bfm Bullgang foreman 0.5 $53.65 /mhr 1546 mhr $82,946
L bjm Bullgang labor 1 $49.96 /mhr 3092 mhr $154,472
E dl15 Locomotive 15ton/140hp $20.48 /hr 3092 hr $63,324
E flat Flat car, rail $0.50 /hr 3092 hr $1,546
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 15460 hr $5,102
E sp2 Shotcrete pot Aliva, 2cy/hr 5% $5.76 /hr 154.6 hr $890
E tbm16 Mainbeam TBM & BU- 16' dia 49% $165 /hr 1519 hr $250,711
M ctr TBM cutters/drag teeth 80231 bcy $5.43 /bcy 80231 bcy $435,252
E cnvyr Continuous Conveyor System $10.00 /hr 3092 hr $30,920

$3,362,724

$780,772
$350.59

$3,801,098

13.036%

Labor

Production rateItem Quantity/Unit

Equipment Material

Resource Qty/Unit
13.036%

Assemble TBM

Work schedule

Resource Unit Cost

$833,003

Total timeOther fixed timeProduction rateItem Description Item Quantity/Unit

Subcontract
$150,000$67,800

   Other ST pay

Labor

Production rate

Other OT pay    

Resource Quantity

$1,790,150
Item CostSubcontract

$903,530

Other OT pay    
$671.05

   Other ST payWork schedule
$72.01 $83.34 $165.11

$1,142,149
Item CostMaterial

$91,346
Equipment

Excavate/Support TBM Tunnel
Item Description

Resource Qty/Unit Resource Unit CostProduction rate

$736,934

Resource Quantity

Other fixed time Total time

$7,275,550
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

16 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Dental Concrete
L min Tunnel miner 100.0 point 10.00 mhr/point $49.96 /mhr 1000 mhr $49,959
M c5 Concrete, 5000psi mix 100.0 point 0.50 cy/point $143 /cy 50.00 cy $7,161
M xmisc Miscellaneous material 100.0 point 0.10 lot/point $1,000 /lot 10.00 lot $10,000

Type I GS
M swlx5 Swellex Bolt 5 ft 9216 lf 0.10 ea/lf $22.79 /ea 921.6 ea $20,998

Type II GS
M swlx5 Swellex Bolt 5 ft 1409 lf 0.70 ea/lf $22.79 /ea 986.6 ea $22,480
M wwf4 Pre-Rolled WWF 4inx4in 1409 lf 50.00 sf/lf $0.34 /sf 70473 sf $23,971

Type II - Upgraded Support
M ct CT Bolt - corrosion resistant 400.0 lf 0.70 ea/lf $217 /ea 280.0 ea $60,760
L min Tunnel miner 280.0 ea 1.00 mhr/ea $49.96 /mhr 280.0 mhr $13,988

Type III GS
M dms Dry Mix Shotcrete 216.8 lf 0.90 cy/lf 1.3 $321 /cy 253.7 cy $81,479
M wwf4 Pre-Rolled WWF 4inx4in 216.8 lf 50.00 sf/lf 1.15 $0.34 /sf 12468 sf $4,241
M rcs13 Rolled Channel Steel C6x13 54.21 ea 653.0 lb/ea $1.63 /lb 35399 lb $57,612
M xs Shotcrete consumables 253.7 cy $16.28 /cy 253.7 cy $4,129

Plant Support
L ctrm Cutter Mechanic 1 $60.76 /mhr 3092 mhr $187,864
L lab General Labor 1 $48.47 /mhr 3092 mhr $149,883
L lo6- Loader oper. <6cy 1 $60.15 /mhr 3092 mhr $185,974
L mw HD Mech/Welder 2 $60.76 /mhr 6184 mhr $375,727
L lo6- Loader oper. <6cy 1 $60.15 /mhr 3092 mhr $185,974
E d6 Dozer Cat D6/5.6cy $45.64 /hr 3092 hr $141,107
E vf100 Ventilation fan 100hp 1 $4.00 /hr 3092 hr $12,368
E cs12 Compressor, stationary 1200cfm $15.90 /hr 3092 hr $49,163
E p200 Pump, trash 200gpm/100ft head 3 $2.05 /hr 9276 hr $18,979
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 3092 hr $160,282
S muck Muck disposal 80231 bcy 1.70 lcy/bcy $13.13 /lcy 136392 lcy $1,790,150
E wtp Water Treatment Plant $15.00 /hr 3092 hr $46,380

No.
006 10,842 lf 500 lf/day 21.7 work days

manhours
7,378
0.681

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
Remove Tunnel Conveyor Leave Water
Remove Boosters Leave Airline
Remove Transformers Leave Bagline
Remove Discharge Line Leave Power Cables

Leave Rail
Leave Lighting/Power Cables

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $52,646
M sts Small tools and supplies $3.00 /mhr 7378 mhr $22,134
L sh Tunnel shifter 1 $53.65 /mhr 434.0 mhr $23,285
L lead Lead miner 1 $51.81 /mhr 434.0 mhr $22,484
L min Tunnel miner 3 $49.96 /mhr 1302 mhr $65,046
L bfm Bullgang foreman 1 $53.65 /mhr 434.0 mhr $23,285
L bjm Bullgang labor 4 $49.96 /mhr 1736 mhr $86,728
L sm Shift mechanic 1 $60.76 /mhr 434.0 mhr $26,369
L loci Loci Operater 1 $57.03 /mhr 434.0 mhr $24,751
L ejm Electrician JM 1 $73.76 /mhr 434.0 mhr $32,014
E dl15 Locomotive 15ton/140hp 1 $20.48 /hr 434.0 hr $8,888
E flat Flat car, rail 2 $0.50 /hr 868.0 hr $434
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 2170 hr $716

Plant Support
L lab General Labor 1 $48.47 /mhr 434.0 mhr $21,038

$527,191$0
Item Cost

$0.00

Subcontract

Item Quantity/Unit Other fixed time

Equipment

$2.04

Resource Unit Cost

Other OT pay       Other ST pay

Resource Quantity

$48.62

13.036% $403,841

$48,571
Material

$22,134
$4.48

Work schedule

Production rate

$42.10
$456,487

Labor

Item Description

Resource Qty/Unit Production rate

Remove Tunnel Conveyor and Utilities
Total time
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

16 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

L lo6- Loader oper. <6cy 1 $60.15 /mhr 434.0 mhr $26,104
L mw HD Mech/Welder 2 $60.76 /mhr 868.0 mhr $52,738
E vf100 Ventilation fan 100hp $4.00 /hr 434.0 hr $1,736
E cs12 Compressor, stationary 1200cfm $15.90 /hr 434.0 hr $6,901
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 434.0 hr $888
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 434.0 hr $22,498
E wtp Water Treatment Plant $15.00 /hr 434.0 hr $6,510

No.
007 ls 15 days 15 work days

manhours
3,900

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Remove backup cars - allow 10 shift
Walk TBM back to create working room. 1 shift
Remove Peripheral Cutters 1 shift
Remove All  Quads of Cutterhead to allow machine to clear bagline 8 shift
Place Dollies under TBM 2 shift
Pull TBM and Backup back through tunnel using two locis 8 shift

30 shift
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $28,708
M sts Small tools and supplies $3.00 /mhr 3900 mhr $11,700
L sh Tunnel shifter 1 $53.65 /mhr 300.0 mhr $16,096
L lead Lead miner 1 $51.81 /mhr 300.0 mhr $15,542
L min Tunnel miner 3 $49.96 /mhr 900.0 mhr $44,963
L sm Shift mechanic 1 $60.76 /mhr 300.0 mhr $18,227
L loci Loci Operater 2 $57.03 /mhr 600.0 mhr $34,218
L ejm Electrician JM 1 $73.76 /mhr 300.0 mhr $22,129
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 600.0 hr $12,288
E flat Flat car, rail $0.50 /hr 300.0 hr $150
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 1500 hr $495
E tbm16 Mainbeam TBM & BU- 16' dia 10% $165 /hr 30.00 hr $4,950

Plant Support
L lab General Labor 1 $48.47 /mhr 300.0 mhr $14,542
L lo6- Loader oper. <6cy 1 $60.15 /mhr 300.0 mhr $18,044
L mw HD Mech/Welder 2 $60.76 /mhr 600.0 mhr $36,455
E vf100 Ventilation fan 100hp $4.00 /hr 300.0 hr $1,200
E cs12 Compressor, stationary 1200cfm $15.90 /hr 300.0 hr $4,770
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 300.0 hr $614
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 300.0 hr $15,551
E wtp Water Treatment Plant $15.00 /hr 300.0 hr $4,500

No.
008 ls 20 days 20 work days

manhours
2,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $8,467
M sts Small tools and supplies $3.00 /mhr 2600 mhr $7,800
L sh Tunnel shifter 1 $53.65 /mhr 200.0 mhr $10,730
L lead Lead miner 1 $51.81 /mhr 200.0 mhr $10,361
L min Tunnel miner 2 $49.96 /mhr 400.0 mhr $19,983
L sm Shift mechanic 2 $60.76 /mhr 400.0 mhr $24,303
L ejm Electrician JM 2 $73.76 /mhr 400.0 mhr $29,506
S 500t 500 ton crane rental 10.00 day $15,000 /day 10.00 day $150,000

Plant Support

Labor
$305,142

$152,941

13.036%

$344,761

$220,216

Subcontract

Resource QuantityResource Unit Cost

Item Cost

5.536%

Other OT pay       Other ST pay

Production rate

Work schedule
$25,553 $7,800$161,408

Production rate

Item Quantity/Unit

Equipment

Resource Quantity

Item Cost

Resource Unit Cost

Labor
$150,000

$0
Material

Other fixed time Total time

Material

$11,700

Production rate

$44,518

Item Description

Equipment
Remove TBM and Backup from Tunnel

Resource Qty/Unit

Item Quantity/Unit

$248,923

Disassemble TBM
Item Description

Resource Qty/Unit

Subcontract

Other fixed time

   Other ST pay

Total timeProduction rate

Work schedule Other OT pay    
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

16 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

L lab General Labor 1 $48.47 /mhr 200.0 mhr $9,695
L c45- Crane oper. 20-44t 1 $60.15 /mhr 200.0 mhr $12,029
L lo6- Loader oper. <6cy 1 $60.15 /mhr 200.0 mhr $12,029
L mw HD Mech/Welder 2 $60.76 /mhr 400.0 mhr $24,303
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 200.0 hr $11,596
E cs12 Compressor, stationary 1200cfm $15.90 /hr 200.0 hr $3,180
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 200.0 hr $409
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 200.0 hr $10,368

No.
009 ls 30 days 30 work days

manhours
8,400

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 14 ft Number of Reaches 10 ea
Assumed Length 800.00 ft Number of 50' pours 16 ea
Concrete Quantity 3.8 cy/lf Concrete per pour 190 cy
Liner Concrete 3040 cy
Form/Pour/Strip Section (50' sections) 1.5 day/ea 24 day
Mobe between reaches 0.5 day/reach 5 day
Route Utilities and Rail Around Lining 1 day/ea 16 day
General Downtime 0.2 9 day
Total Time 30 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $60,978
M sts Small tools and supplies $3.00 /mhr 8400 mhr $25,200
L sh Tunnel shifter $53.65 /mhr 600.0 mhr $32,191
L lead Lead miner $51.81 /mhr 600.0 mhr $31,083
L min Tunnel miner 3 $49.96 /mhr 1800 mhr $89,925
L cfm Carpenter FM 1 $62.92 /mhr 600.0 mhr $37,752
L cjm Carpenter JM 2 $58.58 /mhr 1200 mhr $70,291
L loci Loci Operater 2 $57.03 /mhr 1200 mhr $68,435
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 1200 hr $24,576
E flat Flat car, rail $0.50 /hr 600.0 hr $300
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 600.0 hr $17,070
E a6 Agitator car 6cy 2 $12.00 /hr 1200 hr $14,400
E cfc Circular forms/carrier 30lf $6.00 /hr 600.0 hr $3,600
M bc5 Batched Concrete 3040 cy 1.05 $163 /cy 3192 cy $519,498
M xc Concrete consumables 3040 cy $10.85 /cy 3040 cy $32,984

Allowance for transition concrete
M xmisc Miscellaneous material 10.00 ea 2.50 lot/ea $1,000 /lot 25.00 lot $25,000

Plant Support
L lab General Labor $48.47 /mhr 600.0 mhr $29,085
L lo6- Loader oper. <6cy $60.15 /mhr 600.0 mhr $36,088
L mw HD Mech/Welder 2 $60.76 /mhr 1200 mhr $72,910
E vf100 Ventilation fan 100hp $4.00 /hr 600.0 hr $2,400
E cs12 Compressor, stationary 1200cfm $15.90 /hr 600.0 hr $9,540
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 600.0 hr $1,228
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 600.0 hr $31,103
E vf40 Ventilation fan 40hp $3.00 /hr 600.0 hr $1,800
E wtp Water Treatment Plant $15.00 /hr 600.0 hr $9,000

$115,016
Subcontract

Resource Unit Cost

Material Item Cost
Install CIP Concrete Lining

Total timeProduction rateItem Quantity/UnitItem Description Other fixed time

Work schedule

EquipmentLabor
$0 $1,246,436$602,682

$467,76013.036%

$528,738
   Other ST pay

Resource Qty/Unit Production rate Resource Quantity

Other OT pay    
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

16 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

No.
010 29 lf 11.2 lf/day 3 days 5.6 work days

manhours
1,232

42.483
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Stockpile Muck in Stub Tunnel - Tram to Portal during drilling/support Cycle.
Use 4 ft rounds to minimize blast vibrations near dam and reduce damage to existing tunnel lining.

3 day Allowance for cleaning invert, survey, and drilling/popping tights
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $8,471
M sts Small tools and supplies $3.00 /mhr 1232 mhr $3,696
L sh Tunnel shifter 1 $53.65 /mhr 112.0 mhr $6,009
L lead Lead miner 1 $51.81 /mhr 112.0 mhr $5,802
L min Tunnel miner 3 $49.96 /mhr 336.0 mhr $16,786
L ct Chucktender 1 $48.47 /mhr 112.0 mhr $5,429
L powd Powderman 1 $49.96 /mhr 112.0 mhr $5,595
L eo3- Excavator <3cy 1 $57.03 /mhr 112.0 mhr $6,387
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 112.0 hr $5,140
E dj3 Drill jumbo 3-boom $16.00 /hr 112.0 hr $1,792
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 112.0 hr $646
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 20.30 ea $463
M pow Blasting Powder - Dyno AP 25.00 rnd 165.4 lb/rnd $1.80 /lb 4136 lb $7,449
M trim Trim Powder - Dyno Split 25.00 rnd 40.92 lb/rnd $3.12 /lb 1023 lb $3,197
M det Detonators - non-el 25.00 rnd 45.00 ea/rnd $4.22 /ea 1125 ea $4,748
M delay Surface Delays - non-el 25.00 rnd 5.00 ea/rnd $3.14 /ea 125.0 ea $392

Plant Support
L lab General Labor 1 $48.47 /mhr 112.0 mhr $5,429
L lo6- Loader oper. <6cy 1 $60.15 /mhr 112.0 mhr $6,736
L mw HD Mech/Welder 1 $60.76 /mhr 112.0 mhr $6,805
E vf100 Ventilation fan 100hp $4.00 /hr 112.0 hr $448
E cs12 Compressor, stationary 1200cfm $15.90 /hr 112.0 hr $1,781
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 112.0 hr $229
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 112.0 hr $5,806
E wtp Water Treatment Plant $15.00 /hr 112.0 hr $1,680
S muck Muck disposal 371.0 bcy 1.60 lcy/bcy $13.13 /lcy 593.6 lcy $7,791

No.
011 ls 20 days 20 work days

manhours
5,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 16.00 ft Build Contour/Transition Forms 4 day
Assumed Length of Contour 10 ft Form/Pour/Strip Connector (15' section 6 day
Concrete Quantity 5.34 cy/lf Reinf/Pour/Strip Contour Concrete 4 day
Length of Connetor 29 lf Point/Patch 2 day
Liner Concrete 155 cy General Downtime 20% 4 day
Allowance Contour Concrete 37 cy 20 day
Total Concrete 192 cy

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $40,652
M sts Small tools and supplies $3.00 /mhr 5600 mhr $16,800
L sh Tunnel shifter $53.65 /mhr 400.0 mhr $21,461
L lead Lead miner $51.81 /mhr 400.0 mhr $20,722
L min Tunnel miner 3 $49.96 /mhr 1200 mhr $59,950
L cfm Carpenter FM 1 $62.92 /mhr 400.0 mhr $25,168

$0

Production rate Resource Quantity

21197.96219

$518,778
   Other ST pay Other OT pay    

$64,980

Item Cost

Production rate Total time

$19,945
Subcontract

Other OT pay    
$4,093.40$687.75

Equipment Material

Production rateItem Description

Labor
$352,492

Item Quantity/Unit Other fixed time Total time

$17,522

Production rate

Work schedule

Resource Unit Cost

$604.22

Item Quantity/Unit Other fixed time

Work schedule

Construct Upstream Tie-In

Resource Qty/Unit

$110,169

Resource Quantity

Resource Unit Cost
13.036%

$56,117
Item Cost

$311,84013.036%

Subcontract

Resource Qty/Unit

$268.66
   Other ST pay

$118,709$7,791
$2,532.78

$73,450
EquipmentLabor Material

Item Description
Drill and Blast Upstream Connection
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

16 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

L cjm Carpenter JM 2 $58.58 /mhr 800.0 mhr $46,861
L loci Loci Operater 2 $57.03 /mhr 800.0 mhr $45,623
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 800.0 hr $16,384
E flat Flat car, rail $0.50 /hr 400.0 hr $200
E c76 Conc. pump, trailer 76cy/hr 8.00 hr $28.45 /hr 8.00 hr $228
E a6 Agitator car 6cy 8.00 hr 2 $12.00 /hr 16.00 hr $192
E cfc Circular forms/carrier 30lf $6.00 /hr 400.0 hr $2,400
M bc5 Batched Concrete 192.0 cy 1.05 $163 /cy 201.6 cy $32,810
M xc Concrete consumables 192.0 cy $10.85 /cy 192.0 cy $2,083
M rp Reinforcing steel, plain 37.00 cy 300.0 lb/cy $0.68 /lb 11100 lb $7,587
M xmisc Miscellaneous material 50.00 lot Mat'l for Contour Forms $1,000 /lot 50.00 lot $50,000
M xr Reinforcing steel mat'l 11100 lb $0.08 /lb 11100 lb $888

Plant Support
L lab General Labor $48.47 /mhr 400.0 mhr $19,390
L lo6- Loader oper. <6cy $60.15 /mhr 400.0 mhr $24,059
L mw HD Mech/Welder 2 $60.76 /mhr 800.0 mhr $48,606
E vf100 Ventilation fan 100hp $4.00 /hr 400.0 hr $1,600
E cs12 Compressor, stationary 1200cfm $15.90 /hr 400.0 hr $6,360
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 400.0 hr $818
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 400.0 hr $20,735
E vf40 Ventilation fan 40hp $3.00 /hr 400.0 hr $1,200
E wtp Water Treatment Plant $15.00 /hr 400.0 hr $6,000

No.
012 89 lf 11.4 lf/day 5 days 12.8 work days

manhours
3,072

34.517
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
5 day Allowance for cleaning invert, survey, and drilling/popping tights

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $21,390
M sts Small tools and supplies $3.00 /mhr 3072 mhr $9,216
L sh Tunnel shifter 1 $53.65 /mhr 256.0 mhr $13,735
L lead Lead miner 1 $51.81 /mhr 256.0 mhr $13,262
L min Tunnel miner 3 $49.96 /mhr 768.0 mhr $38,368
L ct Chucktender 1 $48.47 /mhr 256.0 mhr $12,409
L powd Powderman 1 $49.96 /mhr 256.0 mhr $12,789
L eo3- Excavator <3cy 1 $57.03 /mhr 256.0 mhr $14,599
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 256.0 hr $11,749
E dj3 Drill jumbo 3-boom $16.00 /hr 256.0 hr $4,096
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 256.0 hr $1,478
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 62.30 ea $1,420
M pow Blasting Powder - Dyno AP 25.00 rnd 248.2 lb/rnd $1.80 /lb 6204 lb $11,174
M trim Trim Powder - Dyno Split 25.00 rnd 61.38 lb/rnd $3.12 /lb 1535 lb $4,795
M det Detonators - non-el 25.00 rnd 45.00 ea/rnd $4.22 /ea 1125 ea $4,748
M delay Surface Delays - non-el 25.00 rnd 5.00 ea/rnd $3.14 /ea 125.0 ea $392

Plant Support
L lab General Labor 1 $48.47 /mhr 256.0 mhr $12,409
L lo6- Loader oper. <6cy 1 $60.15 /mhr 256.0 mhr $15,398
L mw HD Mech/Welder 2 $60.76 /mhr 512.0 mhr $31,108
E vf100 Ventilation fan 100hp $4.00 /hr 256.0 hr $1,024
E cs12 Compressor, stationary 1200cfm $15.90 /hr 256.0 hr $4,070
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 256.0 hr $524
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 256.0 hr $13,270
E vf40 Ventilation fan 40hp $3.00 /hr 256.0 hr $768
E wtp Water Treatment Plant $15.00 /hr 256.0 hr $3,840
S muck Muck disposal 1138 bcy 1.60 lcy/bcy $13.13 /lcy 1821 lcy $23,898

Drill and Blast Downstream Connection
Item Description

Production rate

Equipment

Total time

$268.52

$164,079
Resource Quantity

$3,167.76
   Other ST pay

13.036%
Resource Unit Cost

Work schedule

Item Quantity/Unit

Item CostMaterial Subcontract

Other fixed timeProduction rate

Labor

$356.68
$31,745

$2,083.92
$185,469 $281,930

Other OT pay    

$23,898

Resource Qty/Unit

$458.64
$40,819
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

16 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

No.
013 ls 24 days 24 work days

manhours
6,720

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 16.00 ft Build Contour/Transition Forms 4 day
Assumed Length of Contour 10 ft Form/Pour/Strip Connector (30' section 9 day
Concrete Quantity 5.3413 cy/lf Reinf/Pour/Strip Contour Concrete 4 day
Length of Connetor 89 lf Point/Patch 3 day
Liner Concrete 475 cy General Downtime 20% 4 day
Allowance Contour Concrete 37 cy 24 day
Total Concrete 512 cy

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $48,783
M sts Small tools and supplies $3.00 /mhr 6720 mhr $20,160
L sh Tunnel shifter $53.65 /mhr 480.0 mhr $25,753
L lead Lead miner $51.81 /mhr 480.0 mhr $24,867
L min Tunnel miner 3 $49.96 /mhr 1440 mhr $71,940
L cfm Carpenter FM 1 $62.92 /mhr 480.0 mhr $30,201
L cjm Carpenter JM 2 $58.58 /mhr 960.0 mhr $56,233
L loci Loci Operater 2 $57.03 /mhr 960.0 mhr $54,748
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 960.0 hr $19,661
E flat Flat car, rail $0.50 /hr 480.0 hr $240
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 480.0 hr $13,656
E a6 Agitator car 6cy 2 $12.00 /hr 960.0 hr $11,520
E cfc Circular forms/carrier 30lf $6.00 /hr 480.0 hr $2,880
M bc5 Batched Concrete 512.0 cy 1.05 $163 /cy 537.6 cy $87,494
M xc Concrete consumables 512.0 cy $10.85 /cy 512.0 cy $5,555
M rp Reinforcing steel, plain 37.00 cy 300.0 lb/cy $0.68 /lb 11100 lb $7,587
M xmisc Miscellaneous material 50.00 lot Mat'l for Contour Forms $1,000 /lot 50.00 lot $50,000
M xr Reinforcing steel mat'l 11100 lb $0.08 /lb 11100 lb $888

Plant Support
L lab General Labor $48.47 /mhr 480.0 mhr $23,268
L lo6- Loader oper. <6cy $60.15 /mhr 480.0 mhr $28,871
L mw HD Mech/Welder 2 $60.76 /mhr 960.0 mhr $58,328
E vf100 Ventilation fan 100hp $4.00 /hr 480.0 hr $1,920
E cs12 Compressor, stationary 1200cfm $15.90 /hr 480.0 hr $7,632
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 480.0 hr $982
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 480.0 hr $24,882
E vf40 Ventilation fan 40hp $3.00 /hr 480.0 hr $1,440
E wtp Water Treatment Plant $15.00 /hr 480.0 hr $7,200

No.
014 10,842 lf 500 lf/day 21.7 work days

manhours
6,510
0.600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Remove Waterline
Remove Airline
Remove Bagline
Remove Power Cables
Remove Rail
Remove Lighting/Power Cables

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $48,160
M sts Small tools and supplies $3.00 /mhr 6510 mhr $19,530

Resource Qty/Unit

Item Description

Resource Unit Cost
$369,433

Production rate

$84,554
$1.80$38.52 $7.80

$417,593 $19,530

13.036%

Work schedule

$0.00

Item Quantity/Unit

Resource Unit Cost

Other OT pay    

Resource Qty/Unit

   Other ST pay

   Other ST pay

Equipment

$374,208

Material

Other OT pay    
$48.12

Work schedule

Production rate

13.036%

$521,678

Other fixed time Total time

Total time

Subcontract

Resource Quantity

Remove Tunnel Plant/Clean Invert

Item Cost

Item Cost

$686,689

Resource Quantity

Subcontract

$0
MaterialLabor

$92,013

Production rate

$171,685
Equipment

Labor

$422,991

Other fixed timeProduction rate
Construct Downstream Tie-In

Item Quantity/UnitItem Description

$0
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

16 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

L sh Tunnel shifter $53.65 /mhr 434.0 mhr $23,285
L lead Lead miner $51.81 /mhr 434.0 mhr $22,484
L min Tunnel miner 3 $49.96 /mhr 1302 mhr $65,046
L sm Shift mechanic $60.76 /mhr 434.0 mhr $26,369
L loci Loci Operater 2 $57.03 /mhr 868.0 mhr $49,501
L ejm Electrician JM $73.76 /mhr 434.0 mhr $32,014
L eo3- Excavator <3cy $57.03 /mhr 434.0 mhr $24,751
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 434.0 hr $2,505
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 868.0 hr $17,777
E flat Flat car, rail 2 $0.50 /hr 868.0 hr $434
E p140 Pump, subm. 140gpm/20ft head $0.33 /hr 434.0 hr $143

Plant Support
L lab General Labor $48.47 /mhr 434.0 mhr $21,038
L c45- Crane oper. 20-44t $60.15 /mhr 434.0 mhr $26,104
L lo6- Loader oper. <6cy $60.15 /mhr 434.0 mhr $26,104
L mw HD Mech/Welder 2 $60.76 /mhr 868.0 mhr $52,738
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 434.0 hr $25,163
E vf100 Ventilation fan 100hp $4.00 /hr 434.0 hr $1,736
E cs12 Compressor, stationary 1200cfm $15.90 /hr 434.0 hr $6,901
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 434.0 hr $888
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 434.0 hr $22,498
E wtp Water Treatment Plant $15.00 /hr 434.0 hr $6,510

No.
015 ls 10 days 10 work days

manhours
2,200

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 16.00 ft Build Bulkhead Forms 3 day

Pour/Strip Plug 4 day
Concrete Quantity 7.45 cy/lf Point/Patch 1 day
Assumed Thickness of Plug 10 ft General Downtime 20% 2 day
Plug Concrete 75 cy 10 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $15,768
M sts Small tools and supplies $3.00 /mhr 2200 mhr $6,600
L sh Tunnel shifter $53.65 /mhr 200.0 mhr $10,730
L lead Lead miner $51.81 /mhr 200.0 mhr $10,361
L min Tunnel miner 3 $49.96 /mhr 600.0 mhr $29,975
L cfm Carpenter FM 1 $62.92 /mhr 200.0 mhr $12,584
L cjm Carpenter JM 2 $58.58 /mhr 400.0 mhr $23,430
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 400.0 hr $8,192
E flat Flat car, rail $0.50 /hr 200.0 hr $100
E c76 Conc. pump, trailer 76cy/hr 8.00 hr $28.45 /hr 8.00 hr $228
E a6 Agitator car 6cy 8.00 hr 2 $12.00 /hr 16.00 hr $192
E cfc Circular forms/carrier 30lf $6.00 /hr 200.0 hr $1,200
M bc5 Batched Concrete 75.00 cy 1.05 $163 /cy 78.75 cy $12,817
M xc Concrete consumables 75.00 cy $10.85 /cy 75.00 cy $814
M stl1 Steel shapes < 300mm 4000 lb Steel Bulkhead Doors $1.30 /lb 4000 lb $5,208
M xmisc Miscellaneous material 50.00 lot Mat'l for Bulkhead Forms $1,000 /lot 50.00 lot $50,000
L lab General Labor $48.47 /mhr 200.0 mhr $9,695
L lo6- Loader oper. <6cy $60.15 /mhr 200.0 mhr $12,029
L mw HD Mech/Welder 1 $60.76 /mhr 200.0 mhr $12,152
E vf100 Ventilation fan 100hp $4.00 /hr 200.0 hr $800
E cs12 Compressor, stationary 1200cfm $15.90 /hr 200.0 hr $3,180
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 200.0 hr $409
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 200.0 hr $10,368
E vf40 Ventilation fan 40hp $3.00 /hr 200.0 hr $600

Subcontract Item Cost

Item Description Item Quantity/Unit Total timeOther fixed timeProduction rate

Other OT pay    

$120,95713.036%
Resource Quantity

   Other ST pay

Resource Unit CostResource Qty/Unit

$136,725
Labor

Work schedule

Material
$28,268
Equipment

Construct Tunnel Plug

Production rate

$75,438 $240,432$0
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

16 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

E wtp Water Treatment Plant $15.00 /hr 200.0 hr $3,000

No.
016 ls 30 days 30 work days

manhours
0

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
Asthetic Shotcrete Work 50 K 5 day
Access Control Bulkhead 75 K 10 day
Perm. Lighting/Ventilation 75 K 10 day
Parking Lot/Grounds Restoration 50 K 5 day
Allowance for Permanent Facilities 250 K 30 day

R/T Code Resource Description Factor Resource Cost
M xmisc Miscellaneous material 250.0 lot Allowace for Items above $1,000 /lot 250.0 lot $250,000

Labor

Work schedule

Production rate Other fixed time

Other OT pay    

Total time

$250,000
Material

$250,000$0
SubcontractEquipment

$0

Item Quantity/Unit
Construct Permanent Facilities
Item Description

$0

Resource Qty/Unit Resource Quantity

Item Cost

   Other ST pay

Resource Unit CostProduction rate
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

No.
017 LS

Rental
Value Writeoff Value Writeoff Value Writeoff Amount

48% $16,789K 84% $19,731K 79% $80K

Freight in+out E/D mhrs
M 8.5% $1,427,065

E M 1 ea 88% $500,000 $4,544 3.6 $7,040,000
E M 1 ea 88% $50,000 $1,751 7.1 $5,413,896
E F 1 ea 20% $2,000 12 $63.27 4.7 $97,063
E F 1 ea 75% $2,000 16 $27.80 19.4 $212,785
E F 1 ea 25% $2,000 16 $122 2.0 $75,000
E F 2 ea 65% $2,000 12 $29.04 20.7 $260,000
E P 2 ea 85% $1,000 $2.50 15.7 $17,000
E F 1 ea 65% $2,000 $41.67 7.1 $128,849
E P 3 ea 100% $90.00 0.2 $4,500
E F 1 ea 25% $2,500 $163 2.0 $100,000
E R 1 mo $600 0.2 $30,000
E R 3 mo $12.34 1.9 $9,900
E P 1 ea 10% $500 $80.00 0.2 $4,000
E F 1 ea 75% $500 $42.08 3.9 $58,738
E R 2 mo $133 1.4 $40,000
E F 2 ea 65% $1,500 $26.69 5.1 $58,500
E P 1 ea 85% $10,000 80 $101 3.9 $170,000
E F 1 ea 20% $500 $30.55 0.4 $4,724
E P 1 ea 100% $2.27 4.5 $4,400
E F 1 ea 70% $1,000 12 $11.92 19.4 $91,225
E P 1 ea 100% $0.69 18.2 $5,500
E P 4 ea 100% $0.30 35.2 $5,804
E P 7 ea 100% $0.68 45.2 $19,593
E P 1 ea 75% $2,000 20 $41.61 14.6 $262,500

E F 8 ea 50% $400 $4.07 142 $100,000
E F 1 ea 50% $400 $4.88 17.8 $15,000
E F 1 ea 50% $400 $6.51 17.8 $20,000
E F 1 ea 50% $1,000 $24.42 17.8 $75,000
E F 1 ea 90% $1,000 $38.95 17.8 $119,606
E P 1 ea 100% $800 $8.53 17.8 $26,179

M P 10,992 lf 100% $1.00 $274,800
M P 200 lf 100% $1.00 $5,000
M P 10992 lf 50% $219,840
M P 10992 lf 25% $137,400
M P 11192 lf 80% $1.00 $119,351
M P 11192 lf 80% $1.00 $74,583
M P 11192 tf 100% $1.00 $149,189
M P 4679 lf 80% $1.00 $56,148

M P 1 ea 50% $200 60 $60,000
M P 1 ls 75% $75,000
M P 1 ea 100% $10,000

Other Plant:  $145,000

Temporary Tunnel Lighting
Mine Cable/Transformers

Shop Equipment

6" Discharge Line
4" Water Line

8" Discharge Line
60 lb Rails/Steel Ties/Clips

$26,179

Fanline, 48" Flexable Bagline
Scavanger Bagline

$350,000Water Treatment Plant

on purchases
Hourly Equipment used in Direct Cost Items:  $14,113,977

$10,000
$198,229

$485,317

Locomotive 15ton/140hp

Hydraulic Crane 40ton/105'
$6,152,155

$200,000
$300,000

Project 
Writeoff

Unit Purchase cost, Unit 
Book value, or Rental 

Rate per period

$5,500
$1,451

$1,500

$130,322

$45,000

$3,300
$30,000

Equipment purchases total an estimated $16,789K: Contractor pays 10% in 
October 2012, 50% in March 2013, and 40% in July 2013.

Ownership 
Cost/hr

Equip. 
months

Project Cost 
excluding 

freight/erection

$0

Purchased Equipment Fleet + Purchase

$2,608,378 $17,078,140

Unit Freight & Erection 
(carried in Mob/Demob)

- Ownership cost/hr is based on actual equipment months

$15,355,088Payment via Equipment Mobilization Bid ItemNotes:

Item CostSubcontractLabor

Circular forms/carrier 30lf
Shotcrete pot Aliva, 2cy/hr

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

16 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

R/T

$2,942K

Whatcom County Sales Tax

Number of Units
or Rental PeriodResource Description So

ur
ce

C
od

e
$16,789,004

Item Description

Material

$283,713

Continuous Conveyor System
$8,000,000Mainbeam TBM & BU- 16' dia

Wheel Loader Cat 966/4.8cy

  on-site at a single-shift utilization rate of 173 hours/month.

Item Quantity/Unit

$14,469,762

Fleet Equipment- Source Code:  Fleet, Purchase, Mob Purchase, or Rental/lease.

Equipment Ownership/Mobilization
Equipment

$0

Dozer Cat D6/5.6cy
Flat car, rail

Drill jumbo 3-boom

Cat 301 Mini-Exc 3.8k/.04cy
Hydraulic Exc. 77.8k / 2.05cy

Jackleg drill, 100cfm

Grout Pump-Moyno/Mixer

Agitator car 6cy
ConECo Batch Plant
Conc. pump, trailer 76cy/hr

Compressor, stationary 1200cfm

Pump, subm. 140gpm/20ft head

Ventilation fan 100hp
Pump, trash 200gpm/100ft head

Ventilation fan 40hp

Load-Haul-Dump  6.6ton/4cy

Pickups
Flatbed Truck
Mechanics Truck

TBM Guidence System

General Plant:  $355,785

$30,000

Lineal Plant:  $1,036,312

$150,000

Street sweeper, 8' broom
Generator, skid 725kW
Water Truck

$132,895

$13.33

$40,000

$25,000

$25.00

$200,000

$4,400

$40,000

$23,619

$100,000

$400,000

$2,799

$78,317
$20,000

Fan Enclosure $10,000

$15.00

$40.00
$25.00

$50.00

$8.33
$13.33

$120,000
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

16 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

No.
018 2.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost
L lp $8,357
M sts $3.00 /mhr 2844 mhr $8,532
M 50% of total (balance in Demobilization) $640,447 $320,224
L 240 mhr $60.76 /mhr 240 mhr $14,582
M 1 ea 1000 sf/ea $50.00 /sf 1000 sf $50,000
M 1 loc $10,000 /loc 1 loc $10,000
M 400 sf $80.00 /sf 400 sf $32,000
M 1 loc $15,000 /loc 1 loc $15,000
M 1 loc $20,000 /loc 1 loc $20,000
M 1 loc $15,000 /loc 1 loc $15,000
M 1 loc $10,000 /loc 1 loc $10,000
M 1 set $20,000 /set 1 set $20,000
M 1 set $12,000 /set 1 set $12,000
M 1 office 2 line/office $500 /line 2 line $1,000
M 1 ea 1200 sf/ea $9.00 /sf 1200 sf $10,800
M 1 loc $5,000 /loc 1 loc $5,000
M 1 loc 960 sf/loc $6.25 /sf 960 sf $6,000
M 1 loc 640 sf/loc $6.25 /sf 640 sf $4,000
M 1 loc $5,000 /loc 1 loc $5,000
M 1 loc 400 sf/loc $9.00 /sf 400 sf $3,600
M 1 loc 1600 sf/loc $45.00 /sf 1600 sf $72,000
M 1 loc 1483 lf/loc $25.00 /lf 1483 lf $37,075
M 1 loc 531 lf/loc $25.00 /lf 531 lf $13,275
M 1 loc 2030 lf/loc $25.00 /lf 2030 lf $50,750
L 2 $60.15 /mhr 868 mhr $52,208
L 4 $48.47 /mhr 1736 mhr $84,152
M 5550 sy 0.29167 ton/sy $30.00 /ton 1618.75 ton $48,563
M 9,950 sf $2.01 /sf 9950 sf $20,000
M 3 loc 50000 ea/loc $1.00 /ea 150000 ea $150,000
M 1 loc $500 /loc 1 loc $500

No.
019 1.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost
L lp $3,775
M sts $3.00 /mhr 1302 mhr $3,906
M 50% of total (balance in Mobilization) $640,447 total $320,224
M 1 LS $659,553 /LS 1 LS $659,553
L 4 $48.47 /mhr 868 mhr $42,076
L 2 $60.15 /mhr 434 mhr $26,104

No.
020 17.8 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost

Asphalt Paving

Labor crew - 2 operators

Silt Fence and other Environmental

Subcontract

Labor premium

Labor premium
Resource Description

Demobilization/Punchlist
Item Description

manhours Equipment Material
1,302

50% of Gen'l Mob less freight

Small tools and supplies

$71,954

Mob/demob paid as scheduled.

$1,055,637
Labor Item Cost

$0$0 $983,683

Item Quantity/Unit

Equipment Operator

0.000

manhours

$0.00

Labor
$0

Equipment
$0

(the duration is from the end of mob to the start of demob)
Item Description
General Plant Operation/Maintenance

Item Quantity/Unit

Small tools and supplies

1,422.000 $470,158.75

Dryhouse

Freight-see equipment ownership

$0.00

$150,941
Resource Qty/Unit Resource Unit Cost

$940,318$0

Mob/demob paid as scheduled.
General Mobilization

(4.1% of equip. cost)
Erection-see equipment ownership

Resource Quantity

Supt./Survey Trailer

Cutter Shop

Office phone/fax

Project Signs

QA/QC lab
Mechanic Shop

Warehouse - Permenant

Satillite Broadband Setup

Labor crew - 4 laborers
Crushed Rock for Yard

Water Treatment Fencing / Gates
Muck Facility Fencing / Gates

Office trailers

Yard Fencing / Gates

Office copier/computers/fax

Job light and power system

Office furnishings

Laborer

5.536%

Resource Description

$0.00

Production rate

Work schedule

Resource Qty/Unit Resource Unit Cost

5.536%
Resource Description Production rate

$1,099,615$0$159,298
Material Item CostEquipmentLabor Subcontract

2,844
manhours

Fire protection system

Item Quantity/UnitItem Description

Fuel+Lube Facilities
Safety Trailer/furninshings

Job water distribution
Job sanitary system

Freight-see equipment ownership

    Other ST pay

Resource Unit Cost Resource Quantity

Work schedule

Production rateResource Qty/Unit

0 $0

Resource Quantity

    Other ST pay

Subcontract
$424,785

$0.00

$68,180

Other OT pay     

Other OT pay     

$424,785
Item Cost

$23,931.54

Material

$23,931.54

Work schedule
$79,648.87 $549,807.62

Other OT pay     
$0.00

    Other ST pay
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

16 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

M $2,500 /mo 17.75 mo $44,375
M $120 /mo 17.75 mo $2,130
M $600 /mo 17.75 mo $10,650
M $600 /mo 17.75 mo $10,650
M $2,000 /mo 17.75 mo $35,500
M $600 /mo 17.75 mo $10,650
M $3,000 /mo 17.75 mo $53,250
M $1,500 /mo 17.75 mo $26,625
M $1,500 /mo 17.75 mo $26,625
M $2,500 /mo 17.75 mo $44,375
M $3,000 /mo 17.75 mo $53,250
M $2,000 /mo 17.75 mo $35,500
M $600 /mo 17.75 mo $10,650
M $1,000 /mo 17.75 mo $17,750
M $1,000 /mo 17.75 mo $17,750
M $1,315 /mo 17.75 mo $23,349
M $96.13 /mo 17.75 mo $1,706

No.
021 61 day

Saturday Sunday Saturday Sunday Total

61 0 61
10 hr/shift 1 61 0 61

17.75 mo End Mob to Start Demob x 80%= 14.2 mo
61 weeks

R/T Factor Resource Cost
L lp $64,054
M sts $3.00 /mhr 3050 mhr $9,150
L sh $53.65 /mhr 610 mhr $32,728
L min 2 $49.96 /mhr 1220 mhr $60,949
L mw 2 $60.76 /mhr 1220 mhr $74,125
E p200 Run 3 ea 24 hours 9 $2.05 /hr 5490 hr $11,233
E p140 Run 5 ea 24 hours 15 $0.33 /hr 9150 hr $3,020
E vf100 $4.00 /hr 610 hr $2,440

No.
022 26.5 mo

Vehicles 11 ea 216.6 vmo Relocations 15 ea

21.00 Start Mobe to End Demobe
17.75 End Mob to Start Demobe
26.50 Entire Project

R/T Class Resource Description R? V? Factor Resource Cost
L  - 34.1% $1,021,463
L KP Project Sponsor y y 1 ea 26.5 mmo/ea 0.2 $20,000 /mmo 5.3 mmo $106,000
L KP Project Manager y y 1 ea 26.5 mmo/ea $13,000 /mmo 26.5 mmo $344,500
L EP General Supt. y y 1 ea 21.0 mmo/ea $12,500 /mmo 21 mmo $262,500
L EP Walker y y 2 ea 17.8 mmo/ea $9,000 /mmo 35.5 mmo $319,500
L EP Project Engineer y y 1 ea 26.5 mmo/ea $10,000 /mmo 26.5 mmo $265,000
L EP Field Engineer y 3 ea 17.8 mmo/ea $6,000 /mmo 53.25 mmo $319,500
L EP Office Engineer y 1 ea 26.5 mmo/ea $5,000 /mmo 26.5 mmo $132,500
L EP Business Mgr./Recept y 1 ea 21.0 mmo/ea $8,000 /mmo 21 mmo $168,000

$167,802

$4,014,713

38.2%

Item Quantity/Unit

Duration Resource Unit Cost
weighted average

Resource Quantity
Labor burden for personnel below - see the 'Resources' sheet

Personnel

Equipmentman-months
(the duration is from NTP to project completion)

Item CostSubcontract

$150.00

Weekend days workedshift/day

$273.64

Other weekends

50.000 $0.00
$0

Resource Quantity

Pump, subm. 140gpm/20ft hea

$151,498.60

'R?' and 'V?' codes denote if relocation expenses (both ways) are paid or a vehicle assigned, respectively - see cost item 023.

$0.00

Material

Resource Unit Cost

$0
$0.0012.766 $151,498.60

See the 'Resources' sheet for an explanation of field supervisory class codes, and associated labor burdens.

$0.00
$0 $0338 $4,014,713

Drinking water supplies

77 weekends between the end of Mobilization and the start of Demobilization

Pump, trash 200gpm/100ft he

Labor premium
Resource Description Resource Qty/Unit

(weighted by labor classification and mhrs)

Ventilation fan 100hp

Production rate

$16,692

Work schedule

HD Mech/Welder 
Tunnel miner
Tunnel shifter
Small tools and supplies

Item Description

Material Item CostLabormanhours
Weekend Maintenance

Equipment

Weekend days worked
$4,224.56
$257,698$9,150

$3,800.92
% weekends worked

Office cleaning

Fire Protection supplies

Craft shop maintenance
Cell phone/radio fees

Sweeper driver

Office supplies

$231,8563,050

Item Quantity/Unit

Labor

Item Description
Field Supervision

Water treatment plant supplies

Access road maintenance

Office phone/fax/data line fees
Office copier/computer/fax supplies

Street sweeper, 8' broom

Dryhouse supplies

First Aid supplies

Job sanitary system maintenance
Job Light and power supplies

Subcontract

QA/Qc lab supplies
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

16 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

L KP Safety Manager y y 1 ea 21.0 mmo/ea $10,000 /mmo 21 mmo $210,000
L EL Off-shift Safetyman y 1 ea 17.8 mmo/ea $5,000 /mmo 17.75 mmo $88,750
L KP Equipment Supt. y y 1 ea 21.0 mmo/ea $11,000 /mmo 21 mmo $231,000
L KP Electrical Supt. y y 1 ea 21.0 mmo/ea $11,000 /mmo 21 mmo $231,000
L EP Survey Party Chief y y 1 ea 21.0 mmo/ea $9,000 /mmo 21 mmo $189,000
L NL Instrumentman 1 ea 21.0 mmo/ea $6,000 /mmo 21 mmo $126,000

No.
023 26.5 mo

R/T Factor Resource Cost
M 774 mmo 4.33 chk/mmo $5.50 /chk 3351 chk $18,431
M 338 mmo 2 chk/mmo $5.50 /chk 677 chk $3,724
M 42 test $500 /test 42 test $21,000
M 15 move 1 ea/move $5,000 /ea 15 ea $75,000
M 15 move 1 mo/move $9,345 /mo 15 mo $140,171
M 20 m-trip $2,500 /m-trip 20 m-trip $50,000
E 217 vmo $300 /vmo 216.6 vmo $64,980
M 2 mo $25,000 /mo 2 mo $50,000
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $12,000 /yr 2.2 yr $26,400
M 2.2 yr $48,000 /yr 2.2 yr $105,600
M 2.2 yr $12,000 /yr 2.2 yr $26,400
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $48,000 /yr 2.2 yr $105,600
M 2.2 yr $10,000 /yr 2.2 yr $22,000
M 2.2 yr $60,000 /yr 2.2 yr $132,000
M $2,000 /mo 26.5 mo $53,000
M 3 mo/mtg $4,800 /mtg 8.833333 mtg $42,400
M 6 mo/mtg $3,500 /mtg 4.416667 mtg $15,458
M $500 /mo 26.5 mo $13,250
M 1 LS $25,000 /LS 1 LS $25,000
M 1 LS $25,000 /LS 1 LS $25,000
M 1 LS $100,000 /LS 1 LS $100,000
M 24 trip 1 md/trip $500 /md 24 md $12,000
S 3 mo 504 hr/mo $200 /hr 1512 hr $302,400
S 1 LS $50,000 /LS 1 LS $50,000
S 1.00 LS $50,000 /LS 1 LS $50,000

No.
024 LS

R/T Factor Resource Cost
M $49.2 $8.00 /K Bid $49,202 K bid $393,618
M $49.2 M cost 2.3 yr $4.00 /K-yr $113,165 K-yr $452,660
M 216.6 vmo $70.00 /vmo 216.6 vmo $15,162
M 2.3 yr $19,731 K/yr $12.00 /K $45,381 K $544,576
M 1 LS $250,000 /LS 1 LS $250,000
M 1 LS $50,000 /LS 1 LS $50,000
M 1 LS $10,000 /LS 1 LS $10,000
M 1 LS $100,000 /LS 1 LS $100,000
M 1 LS $50,000 /LS 1 LS $50,000

(the duration is from NTP to project completion)
Material

Item Description

Resource Qty/Unit

$64,980
$46,069.18

$402,400
$0.00

Home Office Overhead
items:  1.2% of bid.

Resource Unit Cost Resource Quantity

Resource Unit CostProduction rate
$15,184.91

Resource Quantity

$1,220,833
$63,706.16

Equipment SubcontractLabor

State/Local business tax

Fire marshall

Personnel recruiting
Legal fees

Corporate department charge

Incident deductibles

Contractor equip. insurance

Contractor inspection/travel expense

Accounting department charge

Design department charge

Equipment department charge
IT/EDP department charge

HR department charge

Audit fees

Automobile/pickup insurance
Builder's risk

M unescalated bid
Production rate

Resource Description

Travel expenses

$0

Submittal preparation support

Payroll processing, wage labor

Drug tests

Temporary living, salary labor

Payroll processing, salary labor

Supervisory vehicle O&M

Relocation expenses

$0.00

Overhead Maintenance/Service

$0
Item Cost

Bonds, Insurance, and Taxes
Item Quantity/Unit

$0

Item Description

$1,866,015

$1,688,213
Item Cost

Item Quantity/Unit

Resource Description Resource Qty/Unit

Labor

Xfer to 
Mob?

Basis of contractor's equipment insurance is $2,942K fleet book value + $16,789K new purchases.

$1,866,015$0
Unclassified MaterialEquipment Subcontract

Unreimbursed partnering expenses
Unreimbursed DRB expenses
Project website maintenance

Post-construction survey
Geo Instrumentation

Environmental Consultant
Full Time TBM/Conveyor Consultant

Geotech Consultant

Job photographs/video

Performance bond

Permits and licenses

Excess liability umbrella

Pre-construction survey

Items which are specified to be paid under General Mobilization are calculated here and flagged 'Y' in the 'Xfer to Mob?' field.
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

16 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

No.
025 LS

R/T Markup Resource Cost
M 35% $2,993,058
M 40% $1,605,885
M 5% $803,454
M 5% $586,477
M 10% $258,952

No.
026 LS

Net 30 days 5.25% 30 days

R/T Resource Cost
M 43 days 100% $47,191
M 38 days 100% $22,308
M 5 years 100% $335,662
M 30 days 100% $31,335
M 19 mo 0% $87,843
M 27 mo 0% $59,586

No.
027 LS

R/T Factor Resource Cost
M 133.9 Kmhr 1000 mhr/Kmhr 1.424 $3.70 /mhr 190637.3 mhr $705,358

No.
028 LS

N

R/T Escalated Cost
L 2 $2,120,529
L 12 $893,445
E 12 $4,629,476
M 12 $2,462,695
S 12 $595,439

No.
029 LS

N
C/T Resource Cost
T 20.0% $9,840,500
T 5.0% $2,460,100

7.0%

Item CostSubcontractEquipment
$0

14.5% of cost
$6,247,826

cash; 100% securities; net 4.3% rate
cash; 100% securities; net 4.3% rate

3.7%

Item Quantity/Unit

0.6%

10% reduced to 5% at 75% of earned value

Item Cost
$0 $583,925

based on 2 payroll periods/mo
based on 4 payroll periods/mo

of purchase financed

Notes
  Project
Allocation

of cost items 001-023

$202,212

Equipment

Item Quantity/Unit

Unclassified Material

$4,014,713

Resource Quantity

Direct Labor

$11,729,549

Securities ROR

Description

Field Supervision

Labor

(60 payments x $54,319/mo - $2,860,981 x 100% allocation) x 84% average job writeoff.

1.0%

$2,589,517Subcontract

Item Description
Contractor Markup

Material
Equipment

$4,014,713

Resource Description

Status (Additive)

Financing Charges

Field supervision payroll/add-ons

$0

Pay 10% over PWR = $3.70

Item Description

$4,946,864$878,149
$5,754,721$1,924,981

Total Escalation

Field Supervision

(monthly)

10/16/2009

Labor
$1,851,967

Base Date

$10,701,585

Status (Non-Additive)

Item Description

(semi-annually)

1.4%
1.9%

Unclassified Material

Average
Financing Period

$16,789,004 + $1,427,065 tax - $15,355,088 up-front equipment mobilization = $2,860,981 net.

Material (including unclassified)
Subcontracts 5.0%

Escalation-excluded from estimate

$1,162,007
$4,629,476

Equipment

Escalation Rate/Year

Equipment
$4,014,713 5.0% (monthly)

Production rate

Subcontract Item Cost

Item Quantity/Unit

Material

$595,439

10/16/2009
(monthly)
(monthly)

$2,589,517
$17,977,375

10/16/2009

Item Description
Owner Contingency-excluded from estimate

$16,069,075

10/16/2009

4.0%
10/16/20096.0%

Item Quantity/Unit

Amount Contingency Level
$0 $12,300,600$0$12,300,600

SubcontractEquipment Unclassified Material

Bidding Climate
Changes During Construction (excluded)

Design Definition $49,202,275 of total
Type of Contingency

$0
Labor

Status (Non-Additive)

of total$49,202,275

Retained earnings

Item Quantity/Unit

$0 $6,247,826$0

Last retention release

$16,069,075

Item Description

Resource Quantity
$8,551,595

Labor

Cost of capital

Subcontract

Direct labor payroll/add-ons

Equipment purchases/tax financing

$7,502,387

$2,860,981

First retention release
Material purchases/tax $7,147,185

Progress payments

$1,845,083
$615,028

Item Cost

  Compounding Periods

Escalation is applied from the base dates given below to NTP, and from there is calculated to the midpoint of each schedule activity for

Escalation up to October 1, 2012 NTP

Resource Description
Direct Labor

$3,013,974

Status (Additive) $0
Resource Description Resource Qty/Unit

$0 $583,925

Equipment purchases/tax financing

Equipment

Calculate finance charges on the time elapsed from expenditures to perform the work to revenue received from progress payments.

Invoices

Resource Unit Cost Resource Quantity

Contractor Contingency

$0 $705,358
Subcontract

$705,358
Unclassified Material Item Cost

$0
Labor

$2,704,495
$393,227$1,584,546

5.5%

$2,462,695

direct costs and on a yearly basis over the project duration for indirect costs.  The average composite annual escalation rate is 5.1%.

$8,551,595
Unescalated Cost

Escalation after NTP
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:54 PM

Basis:
Ind. Rate Exp. Mod  Eff Rate Tax Rate Annual Inc. Cap

14.0% 14.0% 6.200% $106,800
10.0% 10.0% 1.450%

1.0% 1.0% 0.800% $7,000
5.400% $35,700
0.130%

1.5x
2.0x

2.0%

Code
Hourly

Base+Vac
Hourly

Fringes
Insurance

& Taxes
Misc. 

Gen'l OT
Adjusted
Rate/mhr Total mhrs Total Cost

lab $26.64 $11.42 $9.73 $0.69 $48.47 7,653 $370,976

c45- $33.19 $14.23 $11.87 $0.85 $60.15 1,534 $92,265
eo3-6 $33.54 $14.37 $11.99 $0.86 $60.76 50 $3,038
eo3- $31.44 $13.48 $11.30 $0.81 $57.03 802 $45,737
lo6- $33.19 $14.23 $11.87 $0.85 $60.15 10,745 $646,279
mw $33.54 $14.37 $11.99 $0.86 $60.76 16,164 $982,092
bpo $33.19 $14.23 $11.87 $0.85 $60.15 300 $18,044
bpl $25.37 $10.87 $9.31 $0.66 $46.20 300 $13,861
ctrm $33.54 $14.37 $11.99 $0.86 $60.76 3,692 $224,318

sh $30.22 $11.78 $10.90 $0.76 $53.65 8,263 $443,328
min $27.48 $11.78 $10.00 $0.71 $49.96 25,159 $1,256,906
lead $28.85 $11.78 $10.45 $0.73 $51.81 7,653 $396,466
powd $27.48 $11.78 $10.00 $0.71 $49.96 613 $30,625
ct $26.64 $11.42 $9.73 $0.69 $48.47 613 $29,715
bfm $30.22 $11.78 $10.90 $0.76 $53.65 2,880 $154,518
bjm $27.48 $11.78 $10.00 $0.71 $49.96 5,728 $286,162
sm $33.54 $14.37 $11.99 $0.86 $60.76 10,152 $616,815
loci $31.44 $13.48 $11.30 $0.81 $57.03 8,554 $487,829
tbm $31.79 $13.62 $11.41 $0.82 $57.64 3,692 $212,808

ejm $40.84 $17.50 $14.38 $1.05 $73.76 10,152 $748,860

cfm $35.54 $13.85 $12.64 $0.89 $62.92 1,680 $105,705
cjm $32.31 $13.85 $11.58 $0.83 $58.58 3,360 $196,814
lp 11.4% of labor $969,313

$29.38 $12.38 $10.56 $0.75 $53.07 2,844 $150,941
$28.99 $12.21 $10.42 $0.74 $52.37 1,302 $68,180

mhrs

Carpenters
Carpenter FM

General/Saturday overtime

Workers' Compensation

CIGA/Terrorism/Other Add-ons

Overtime

Jacobs Associates  ♦  Engineers/Consultants

General Labor

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Sunday/Holiday overtime

Fed. Medicaid Tax

WA Unemployment Tax
Rate

Labor premium

Electrician JM
Electricians

Carpenter JM

Fed. Unemployment Tax
$419,683
$587,557

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Fed. Social Security Tax

$41,968

Operating Engineers

Commercial General Liability

Bullgang labor
Shift mechanic

Powderman

Tunnel miner
Lead miner

Tunnel shifter
Tunnel Labors/Operators

Batch Plant Labor
Cutter Mechanic

Batch Plant Operator

55.4% average base+vac to total rate.  10.9% average payroll tax on
$31.35/hr average base+vac rate.  27.1% average labor burden.$104,465

WA Workers Comp

Daily
Subsistance/TravelResource/Group Description

built in rates

Laborers

Misc. General overtime

Client
Gorge Second Tunnel

Memo:  Estimate Total

DIRECT LABOR

Employer Insurance Add-ons Employer Payroll Tax Add-ons
Prevailing wage rates 8/31/08 for Whatcom or King Counties http://www.lni.wa.gov/prevailingwage/jwages/20082/KING.pdf

16 ft Diameter Alternate

Loader oper. <6cy 

Excavator 3-6cy 
Excavator <3cy 

Crane oper. 20-44t 

HD Mech/Welder 

TBM Operator

Total Craft Labor

Overall average

$2,120,529
unescalated payroll 133,885

(excluded from estimate)
$8,551,595$4,192,174

Craft Labor Escalation

$0.00
$0.00

Mobilization Labor
Demobilization Labor

Loci Operater

Bullgang foreman
Chucktender

        4187.1 Gorge Second Tunnel - 16ft 20091016.xls/Resources
        v8.4  Printed on 10/16/2009, 3:11 PM.  Page 19 of 29



Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:54 PM

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project Client
Gorge Second Tunnel
16 ft Diameter Alternate

Ind. Rate Exp. Mod  Eff. Rate Rate
1.8% 1.8% 8.0%
5.0% 5.0% 10.0%

5.0%
2.0%

Class
Total

Burden
KP 39.4%
EP 31.4%
EL 26.4%
NP 33.4%
NL 28.4%

338 $4,014,713

mmos

KP, EP, EL, NP, NL

$893,445

Non-exempt salaried OT

Total Cost

KP, EP, NP
NP, NL

Total mmos

Memo:  Estimate Total
Workers' Compensation

$149,663

    Permanent Employee Benefits

Retirement/Pension plan

Key empl. bonus plan

9.6% payroll tax rate based on $8,848/mmo weighted base salary.

$2,993,250

KP

Total Supervisory Labor unescalated payroll

Key permanent employee

Non-exempt local hire employee

(excluded from estimate)
$4,014,713338

Supervisory Labor Escalation
Supervisory Salaries

Applied to classifications

Employee medical plan

FIELD SUPERVISORY LABOR (see cost item 022)

$53,879
Employer Insurance Add-ons

Field Supervisory Labor Classification

Employer Payroll Tax Add-ons

Commercial Gen'l Liability

Non-exempt permanent employee
Exempt local hire employee
Exempt permanent employee
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:54 PM

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project Client
Gorge Second Tunnel
16 ft Diameter Alternate

2007
8 $0.00 /kWh kWh
High $2.80 /gal gal

$2.75 /gal gal

Code
Air Diesel 
Elec Gas HP/CFM HPF

Equipment
Value

Parts 
Cost/hr

Elec/Fuel
Cost/hr

Operating 
Cost/hr Total hrs

Total Operating
Cost

b301 D 17 65 $35,816 $3.96 $1.81 $5.77 802 $4,629
he330 D 222 60 $354,586 $32.97 $21.84 $54.81 50 $2,741
cnvyr E 551 50 $6,152,155 $10.00 $0.00 $10.00 3,092 $30,920
tbm16 E 2000 70 $8,000,000 $165.00 $0.00 $165.00 1,549 $255,661

L966 D 233 65 $312,358 $27.00 $24.84 $51.84 7,653 $396,715

d6 D 145 70 $198,229 $28.99 $16.65 $45.64 3,092 $141,107

hc40 D 250 65 $509,689 $31.33 $26.65 $57.98 1,534 $88,941

lhd4 D 182 70 $300,000 $25.00 $20.89 $45.89 613 $28,133
dl15 D 140 50 $200,000 $9.00 $11.48 $20.48 8,954 $183,378
flat $10,000 $0.50 $0.50 6,808 $3,404

dj3 E 70 70 $400,000 $16.00 $0.00 $16.00 613 $9,808

c76 D 127 70 $83,861 $13.87 $14.58 $28.45 1,396 $39,716
sp2 E 7 75 $23,619 $5.76 $0.00 $5.76 155 $890
a6 E 55 85 $45,000 $12.00 $0.00 $12.00 2,192 $26,304
grt A 600 50 $40,000 $10.00 $10.00 50 $500
cfc E 80 30 $300,000 $6.00 $0.00 $6.00 1,680 $10,080
wbp E 100 75 $200,000 $25.00 $0.00 $25.00 300 $7,500

leg A 100 65 $2,500 $0.60 $0.60 50 $30

cs12 E 360 75 $135,462 $15.90 $0.00 $15.90 7,653 $121,683
p200 D 10 90 $1,447 $0.57 $1.48 $2.05 19,667 $40,239
p140 E 2 90 $2,983 $0.33 $0.00 $0.33 28,714 $9,476
vf40 E 40 90 $4,000 $3.00 $0.00 $3.00 1,936 $5,808
vf100 E 100 90 $5,500 $4.00 $0.00 $4.00 8,013 $32,052
wtp E 15 90 $350,000 $15.00 $0.00 $15.00 6,308 $94,620

$14,469,762
7,278 $64,980

hrs

$38,686

$0
$449,961

Memo:   Estimate Total including General Plant Mob/O&M

Locomotive 15ton/140hp

Wheel Loader Cat 966/4.8cy

Drill jumbo 3-boom

Dozer Cat D6/5.6cy
Dozers/Graders

$16,069,075120,152

Load-Haul-Dump  6.6ton/4cy

Hydraulic Crane 40ton/105'

Hydraulic Exc. 77.8k / 2.05cy

14,068

Electricity 4,720,552Region
160,700

EQUIPMENT

Diesel

Basis:  COE Rates, Year            Unit Cost

Cat 301 Mini-Exc 3.8k/.04cy

Haul Units

Flat car, rail
Drill Units

Concrete Equipment
Conc. pump, trailer 76cy/hr

Lift Units

Fuel/Power Factor

Mainbeam TBM & BU- 16' dia

Gas

Resource/Group Description

Loaders

Continuous Conveyor System

Shotcrete pot Aliva, 2cy/hr
Agitator car 6cy
Grout Pump-Moyno/Mixer
Circular forms/carrier 30lf
ConECo Batch Plant
Air/Power Tools
Jackleg drill, 100cfm
Plant Equipment
Compressor, stationary 1200c

Equipment Escalation $4,629,476

Water Treatment Plant

Ventilation fan 40hp
Ventilation fan 100hp

Pump, subm. 140gpm/20ft hea
Pump, trash 200gpm/100ft he

(excluded from estimate)
Overhead Maintenance/Service Equipment

Total Equipment

Equipment Ownership
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:54 PM

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project Client
Gorge Second Tunnel
16 ft Diameter Alternate

Code
Add Tax

(-/N)?
Unit Cost 

F.O.B Job Total Quantity Total Cost

tax

sts mhr $3.00 133,885 $401,655

cs sack $10.85 3 $29
c5 cy $143.22 50 $7,161
xc cy $10.85 3,893 $42,239
dms cy $321.16 254 $81,479
xs cy $16.28 307 $4,992
bs5 cy $271.25 69 $18,689
bc5 cy $162.75 4,088 $665,265

rp lb $0.68 22,200 $15,175
xr lb n $0.08 22,200 $1,776
stl1 lb $1.30 4,000 $5,208
bs2 lf n $0.35 738 $258

swlx5 ea $22.79 2,096 $47,753
dsi10 ea $43.40 20 $868
wwf4 sf $0.34 82,941 $28,212
rcs13 lb $1.63 35,399 $57,612
ct ea $217.00 280 $60,760

pow lb $1.80 17,040 $30,691
trim lb $3.12 4,092 $12,787
det ea $4.22 3,465 $14,625
delay ea $3.14 385 $1,207

ctr bcy $5.43 80,231 $435,252

xmisc lot n $1,000 475 $475,000
$2,608,378

$931,786
$979,777
$424,785

$1,220,833
$1,866,015
$6,247,826

$583,925
$705,358

Code Total Quantity Total Cost

muck lcy $13.13 141,876 $1,862,117
rfpf ls $25,000 1 $25,000

500t day $15,000 20 $300,000
$402,400

(excluded from estimate)

$49,202,275

Concrete, 5000psi mix

Dry Mix Shotcrete

Add-ons
Whatcom County Sales Tax

Shamrock 06/06$10.00

$0.08

Recent Contractor Prices
Recent Contractor Prices
Recent Contractor Prices
Recent Contractor Prices

Notes

Plug Price

Unit Cost/Measure  

(unclassified)Contractor Markup

Equipment Ownership/Mobilization Materials and Taxes

Bonds, Insurance, and Taxes Materials

(unclassified)

Miscellaneous material

Financing Charges

(unclassified)
Overhead Maintenance/Service Materials

$25,000.00

$2,462,695

Demobilization Freight and Materials
Mobilization Freight and Materials

$1,000

(excluded from estimate)

Reinforcing steel mat'l
Steel shapes < 300mm

500 ton crane rental $15,000.00

Miscellaneous
TBM cutters/drag teeth $5.00 Plug Price

$0.31

$21.00

$0.63
Metals/Structural Steel
Reinforcing steel, plain

CT Bolt - corrosion resistant

Blasting Powder - Dyno AP

Detonators - non-el

Blasting Materials

Trim Powder - Dyno Split

Surface Delays - non-el

Batched Shotcrete SFR
Shotcrete consumables

Concrete consumables

Bits/Steel 2" dia drill/spile

Pre-Rolled WWF 4inx4in
10ft Dywidag #10 Spile
Swellex Bolt 5 ft

$132.00

Memo:  Tax on Material8.500%

MATERIALS

Resource/Group Description

Small tools and supplies $3.00

Cement, Portland 94lb sack

$15.00

Batched Concrete

Hanson - Sunol 09/07
$10.00

$296.00 Surecrete 11/07

$250.00
$150.00

Plug Based on Caldecott +10%
Plug Based on Caldecott +10%

Ground Support

Rolled Channel Steel C6x13

$3.89
$2.89

$2.88
$1.66

Rock Fall Protection Fence
Specialty Subcontracts

Sitework

EPBM/Roadheader-Related

Concrete/Cement

$119,862

$1.20

Harris Rebar 08/07

$17,977,375

General Plant Operation/Maintenance Materials

$0.35

$200.00
$1.50

$40.00

$2,589,517

SUBCONTRACTS

Muck disposal $13.13

Contractor Contingency (unclassified)

Resource/Group Description

Total Material

Unit Cost/Measure  

Material Escalation

Overhead Maintenance/Service Subcontracts
Subcontract Escalation

Plug Price

Notes

$595,439
Total Subcontract

Unescalated Construction Bid

…and Equipment Purchases
(6.7% of raw direct labor rate)

$1,427,065

DR Klug 10/07

Atlas-Copco 10/07
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:54 PM

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project Client
Gorge Second Tunnel
16 ft Diameter Alternate

Exclude?
/mo
/mo
/mo
/mo
/mo

Calendar 
Year

Total
Project

9 22
6 15

15 37

GP operation/maintenance

Overhead/Profit

Average Cost/month

- 
$15,106,051 30.7%

Unescalated Construction Bid
Owner Allowances

Total

but exclude contractor contingency$15,198
Field supervision

Holiday

DISTRIBUTION OF PROJECT NON-WORKDAYS

 2         1         0         0         1         0         1         0         1         1         4        4 

$35,021,926

- 

001 - 017, 020 - 021

$14,180,350
Labor

- 

Total

- - 
- 

Equipment

- 

$2,387,105

- 
- 

$31,940,973Directs, Equipment, and Plant
Mobilization/Demobilization

Unescalated Construction Bid
32%Relative Direct* + Indirect* Costs

Total
$2,155,252

- - 
$16,069,075

- 

64.9%

Monthly costs include adjustments totalling 5.0% for:

47.3%
100.0%

UNESCALATED TIME-RELATED INDIRECT COST BREAKDOWN

$49,202,275

Material

018 - 019

% Direct, Equipment 
and Plant Cost

$49,202,275

6.7%

100% on $39,799,1517%

SUMMARY BY COST TYPE

Cost Type

- 

154.0%

$2,589,517

Applicable Cost Items

022 - 027

4.4%

22%

% Total Estimate

40%
$17,977,375

$9,403,125

Cost Type

$402,400$6,187,146

Subcontract
Direct* Cost $8,088,487
Indirect* Cost $4,477,821
Indirect Cost (unclassified)
Owner Allowances

SUMMARY BY RESOURCE TYPE

$12,566,308

$1,517,641

- 
$14,551,434

Escalation-excluded from estimate

$2,187,117

Total

Cost Type

Inclement Weather Day

Type of non-workday

Lineal/Other Plant Equipment CFC

 1         0         0         0         0         0         0         0         0         1         2        2 

/mo (excluding markup)

  -  financing charges

Jan        Feb        Mar        Apr        May        Jun         Jul         Aug       Sep        Oct        Nov       Dec

$66,878
$271,597

OH maintenance/service

  -  bonds, insurance, and taxes

$337,518 /mo (including markup)

 1         1         0         0         1         0         1         0         1         0         2        2 

$25,053

$159,042
Weekend maintenance

$5,426
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Estimate Properties and Assumptions
Second Tunnel Length 10842 lf TSC 1 85% Spot rock bolts
Second Tunnel Diameter 16 ft TSC 2 13% Pattern rock bolts
Starter Tunnel Length 150 lf TSC 3 2% Steel ribs + WWF + Shotcrete
Starter Tunnel Diameter 18 ft Length of Upstream Connector 29 lf
Instant. Rate of Penetrantion 0.24 in/rev Length of Downstream Connector 89 lf

Labor Assumptions
Initial Work (Portal, Starter) 1 shift/day 10 hour/shift 5 day/week
Other ST Pay 0 shift dif 0 travel 0 total
Working Hours per day 9.5 0.5 hour lunch/shift
Production Hours per day 10 Assuming No Shutdown for Individuals Lunch Breaks

TBM Production/Connections 2 shift/day 10 hour/shift 5 day/week
Other ST Pay 0.25 shift dif 0.5 travel 0.75 total
Paid Working Hours per day 18.5 0.5 hour lunch/shift
Production Hours per day 19.5 Assuming No Shutdown for Individuals Lunch Breaks

Drill+Blast Starter Tunnel Excavation
Finished Diameter ft 18

Nominal width ft 18.0
Nominal height ft 18.0

Flat invert width ft 18.0
Average overbreak in 10

Perimeter hole spacing in 18
Stope hole spacing in 36

Burden to spacing ratio 0.75
Number of burn holes ea 4

Stope hole charge density lb/ft 0.8
Perimeter hole charge density lb/ft 0.3

Blasthole overdrill 10%
Excavation bcy/lf 12.79
Overbreak 11.2%

Arch/Rib perimeter sf/lf 50.6
Burn holes each 4

Stope holes each 45
Perimeter holes each 31

Total holes/round each 80
Trim powder lb/lf 10.2

Blasting powder lb/lf 41.4
Total powder lb/lf 51.6

Powder factor lb/bcy 4.5

Starter Tunnel Mucking Production - LHDs
Distance to rehandle station 350 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 2 mph 2.0 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 33 bcy/hr

Dump/manoeuver time 0.5 min 0.5 min
Inbound travel time 4 mph 1.0 min

LHD cycle time 4.0 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

ST Unsupported Cycle 6 ft/round
Drill move in/setup 10 min 10 min
Collar blast holes 80 hole 1 min/hole 2 drills 40 min

Drill blast holes 80 hole 6.6 ft/hole 2.5 ft/min 2 drills 106 min

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
Jacobs Associates  ♦  Engineers/Consultants

16 ft Diameter Alternate
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
Jacobs Associates  ♦  Engineers/Consultants

16 ft Diameter Alternate

Drilling cycle 156 min
Charge holes/wire up 80 hole 2 min/hole 4 men 40 min

Evacuate 5 min 5 min
Smoke time 20 min 20 min

Blasting cycle 65 min
Water muckpile/scale 20 min 20 min

Muck round 12.8 bcy/lf 6 ft round 33 bcy/hr 139 min
Mucking cycle 159 min

Theoretical Cycle Time 380 min
Allowance for downtime 15% 57 min

Advance utilities 30 min every 24 lf 8 min
Sustained Advance Rate 7.4 hr/round 6 ft/round 10 hr/day 8.1 ft/day

ST Type I Support Cycle 6 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 156 min

Blasting cycle 65 min
Mucking cycle 159 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 4.2 hole 1 min/hole 2 drills 2 min

Drill anchor holes 4.2 hole 5.5 ft/hole 2.5 ft/min 2 drills 5 min
Install rock anchors 4.2 hole 1.5 min/hole 2 crews 3 min

Anchor cycle 20 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 6 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 399 min

Allowance for downtime 15% 60 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 7.7 hr/round 6 ft/round 10 hr/day 7.7 ft/day

Main-Beam Hardrock TBM Cycle 16.00 ft excavated diameter 10,842 lf
Max gage cutter speed 528 fpm

Reach 1 2 3 4 5 6
Length 10,842 lf

Average Instantaneous ROP 0.20 inch/rev
Rate of Penetration 10.5 ft/hr

Excavate stroke 4.0 ft stroke 10.5 ft/hr over 1 reach 22.9 min
Regrip 5.0 min 5.0 min

Basic Cycle 27.9 min
Erect support min Spot and Pattern Bolts installed off CP 0.0 min

Downtime-general 20% 5.6 min
Advance theodolite delay 30.0 min each 200 lf 0.6 min

Advance track/utilities delay 20.0 min each 32 lf 2.5 min
Add/Vulcanize Conveyor Belt 540.0 min each 600 lf   Vulc 1/2 on weekends 3.6 min

Probe Drill 240 min each 150 lf 6.4 min
0.0 min

Sustained cycle 46.6 min
Sustained advance rate 90 lf/day based on 17.5 mining hrs/day 120.3 day

 % Delay for learning curve 50% of rate 10% of length 12 day delay
% Delay for curve alignment 95% of rate 5% of length 0.3 day delay

 % Other delay of rate of length 0.0 day delay
Install Ring Beams and SC 15.0 day 15.0 day delay
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
Jacobs Associates  ♦  Engineers/Consultants

16 ft Diameter Alternate

Delay for Inflows / Bad Ground 7.0 day 7.0 day delay
Shift change delay hr/d for lf 0.0 day delay

Overall advance rate 70 lf/day 49% utilization 154.6 day

Continuous Conveyor Requirements
Conveyor surge capacity (150%) Peak TBM production 174 tph
Maximum haul distance 10,992 ft

Adverse(+)  elevation change 0 ft (regenerative) Conveyor capacity 261 tph
Optimized belt width (20 in) Optimized 20" belt speed 326 fpm (ok)

Muck surcharge angle (20 degrees)
Idler angle (35 degrees) Continuous rating 171 hp

Muck in-situ weight 165 lb/cu.ft Peak rating 344 hp
Muck swell factor 1.7 lcy/bcy

Diesel Shuttle Locomotive Requirements
Maximum haul distance 10,842 ft Inbound Outbound

Max. inbound grade (Note 1) 0.0% Trial loci weight tons
Avg travel speed inbound (8 mph) Remaining train weight 7.0 3.0 tons

Avg travel speed outbound (10 mph) Total resistance  (Note 4) 58.0 58.0 lb/ton
Load supply car (2.0 min)

Loci carries supplies for (4 shoves) Minimum locomotive required 1.2 ton
Supply car weight (6,000 lb) continuous rating 11 hp

Supplies weight (4 shoves) (8,000 lb) peak rating 16 hp
Maximum acceleration (0.2 mph/sec) Number of locomotives required 1 each

Rail friction factor (Note 2) (0.2 factor) based on a max theoretical round trip time
Rolling resistance (Note 3) (40.0 lb/ton) of 30 min during the  min basic TBM cycle

Notes:
1.  An adverse (positive) inbound grade is one that slopes up to the face.
2.  Typical values range from 0.10 for wet rail to 0.20 for dry rail to 0.25 for clean, dry rail.
3.  Typical rolling resistance is 20 lb/ton, however for small, hard-running locis use up to 40 lb/ton.
4.  Total resistance = (R  lb/ton rolling + 20G  lb/ton grade + 90A  lb/ton acceleration) x total weight tons
     where R  = rolling resistance selected, G  = grade in percent and A  = acceleration in mph/sec and varies from 0.1 to 0.5.

Offsite Muck Disposal
Muck haulage window 10 hr/day between

Average daily production 522 bcy
Muck swell factor 1.7 lcy/bcy

Loading unit capacity 4.5 cy Type Wheel Loader Cat 966/4.8cy
Haul unit capacity 13.0 lcy Type Dump truck 24ton/16cy, highway

Number of passes using (0.8 fill factor) 3.7 (use 3 passes)
Spot truck 0.5 min 0.5 min

Load truck (3 passes) 0.75 min/pass 2.3 min
Truck loading time 279 cy/hr 2.8 min/truck

Outbound time 10.0 miles at 25 mph 24.0 min
Dump/Queue time 2.0 min 2.0 min

Inbound time 10.0 miles at 25 mph 24.0 min
Truck hauling time 50.0 min/truck

Maximum trucks loader can handle 17 trucks
Number of trips/day/truck 10 hr/day 53 min/truck 11 trips/day/truck

Number of truck trips required 887 lcy 10.8 lcy/truck 83 truck-trips/day
Average daily number of trucks required 8 trucks/day

Ventilation Requirements
Forced ventilation tunnel length 10,842 lf Total airflow required 12,432 cfm

Tunnel cross sectional area 201 sq.ft (Min. flow for men/equipment controls)
Men underground 12 men x 200cfm/man Flow over gross bore 62 fpm

ated equipment cfm (5K cfm min) 32 cfm Duct flow 989 fpm
Non-rated cont. equipment bhp 100 bhp x 100cfm/bhp

Duct diameter 48 in Total fan power required 67 hp
Fan rating (100 hp) Fans required 1 ea

Altitude above MSL 500 ft Fan spacing 10,842 ft

1.2
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
Jacobs Associates  ♦  Engineers/Consultants

16 ft Diameter Alternate

Mean temperature (65 deg F)
Duct is new or used (N/U)? (new)

Use ventline or bagline (V/B)? B (bagline)
90deg bends in circuit (1 each)
45deg bends in circuit (none)

Use silencer (Y/N)? (yes)

Power Requirements
Power cost $0.00 /kWh

Power Factor 0.80
Diversity 85%

Equipment/Plant Description No. HP kW Load hrs/mo Cost/mo
Tunnel Boring Machine 18' dia 1 2,000  1,492
TBM Trailing gear 1 200     149
Ventilation fans 1 100     75 Y
Lights (at 30 ft oc) 361 0.2      54 Y
Pumps 11 5         40 Y
Continuous Conveyor 1 171     128

Shop Equipment 1 60.0    60 168 $0
Change House 1 30.0    30 168 $0
Yard Lighting 4 6.0      24 312 $0 Y
Office Trailer 2 20.0    40 168 $0

Total Load 2,092 kW Avg Power Cost /mo
Maximum Power Draw 2,615 kVA

Minimum Required Power Drop 2,230 kVA
Minimum Backup UPS 242 kVA

Upstream Connector Mucking Production - LHDs
Distance to rehandle station 39 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 2 mph 0.2 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 48 bcy/hr

Dump/manoeuver time 2 min 2.0 min
Inbound travel time 12 mph 0.0 min

LHD cycle time 2.8 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

USC Unsupported Cycle 4 ft/round
Drill move in/setup 30 min 30 min
Collar blast holes 80 hole 1 min/hole 2 drills 40 min

Drill blast holes 80 hole 4.4 ft/hole 2.5 ft/min 2 drills 70 min
Drilling cycle 140 min

Charge holes/wire up 80 hole 2 min/hole 4 men 40 min
Evacuate 30 min 30 min

Smoke time 35 min 35 min
Blasting cycle 105 min

Water muckpile/scale 20 min 20 min
Muck round 12.8 bcy/lf 4 ft round 48 bcy/hr 64 min

Mucking cycle 84 min
Theoretical Cycle Time 329 min

Allowance for downtime 20% 66 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 6.7 hr/round 4 ft/round 19.5 hr/day 11.7 ft/day

USC Type I Support Cycle 4 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 140 min

0.25
1.00
0.80

0.50

Tabulate the average load factor and operating 
hours per month for equipment without a power 
cost component in the operating rate.

Provide 
backup 
UPS?Load Factor
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
Jacobs Associates  ♦  Engineers/Consultants

16 ft Diameter Alternate

Blasting cycle 105 min
Mucking cycle 84 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 2.8 hole 1 min/hole 2 drills 1 min

Drill anchor holes 2.8 hole 5.5 ft/hole 2.5 ft/min 2 drills 3 min
Install rock anchors 2.8 hole 1.5 min/hole 2 crews 2 min

Anchor cycle 17 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 4 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 346 min

Allowance for downtime 20% 69 min
Advance utilities 30 min every 24 lf 4 min

Sustained Advance Rate 7.0 hr/round 4 ft/round 19.5 hr/day 11.2 ft/day

Downstream Connector Mucking Production - LHDs
Distance to rehandle station 1200 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 4 mph 3.4 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 20 bcy/hr

Dump/manoeuver time 0.5 min 0.5 min
Inbound travel time 6 mph 2.3 min

LHD cycle time 6.7 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

DSC Unsupported Cycle 6 ft/round
Drill move in/setup 10 min 10 min
Collar blast holes 80 hole 1 min/hole 2 drills 40 min

Drill blast holes 80 hole 6.6 ft/hole 2.5 ft/min 2 drills 106 min
Drilling cycle 156 min

Charge holes/wire up 80 hole 2 min/hole 4 men 40 min
Evacuate 15 min 15 min

Smoke time 25 min 25 min
Blasting cycle 80 min

Water muckpile/scale 20 min 20 min
Muck round 12.8 bcy/lf 6 ft round 20 bcy/hr 233 min

Mucking cycle 253 min
Theoretical Cycle Time 489 min

Allowance for downtime 20% 98 min
Advance utilities 30 min every 24 lf 8 min

Sustained Advance Rate 9.9 hr/round 6 ft/round 19.5 hr/day 11.8 ft/day

DSC Type I Support Cycle 6 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 156 min

Blasting cycle 80 min
Mucking cycle 253 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 4.2 hole 1 min/hole 2 drills 2 min
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
Jacobs Associates  ♦  Engineers/Consultants

16 ft Diameter Alternate

Drill anchor holes 4.2 hole 5.5 ft/hole 2.5 ft/min 2 drills 5 min
Install rock anchors 4.2 hole 1.5 min/hole 2 crews 3 min

Anchor cycle 20 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 6 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 508 min

Allowance for downtime 20% 102 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 10.3 hr/round 6 ft/round 19.5 hr/day 11.4 ft/day

Final Lining Properties
Length of Reach Number of Reaches

250 1
100 2

50 7
Total 800 10
Lining Thickness 1 ft
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

No. Item or Group Item Description Status Item Cost
001 Portal Development ls $74,028
002 Excavate/Support Starter Tunnel 150 lf /lf $243,102

Prepare Portal and Starter Tunnel ls
003 Erect Tunnel Plant ls $429,170
004 Assemble TBM ls $1,142,149
005 Excavate/Support TBM Tunnel 10,842 lf /lf $7,920,498
006 Remove Tunnel Conveyor and Utilities 10,842 lf /lf $527,191
007 Remove TBM and Backup from Tunnel ls $305,592
008 Disassemble TBM ls $344,761

Excavate/Support TBM Tunnel 10,842 lf /lf
009 Install CIP Concrete Lining ls $1,367,748
010 Drill and Blast Upstream Connection 29 lf /lf $112,906
011 Construct Upstream Tie-In ls $526,885
012 Drill and Blast Downstream Connection 89 lf /lf $297,846
013 Construct Downstream Tie-In ls $703,155
014 Remove Tunnel Plant/Clean Invert 10,842 lf /lf $521,678
015 Construct Tunnel Plug ls $243,885

Construct Tie-In Structures ls
016 Construct Permanent Facilities ls $250,000

Construct Permanent Facilities ls

017 directs
018 2.0 mo unesc.bid
019 1.0 mo unesc.bid
020 18.0 mo /mo
021 62 /day
022 26.8 /mo
023 26.8 /mo
024 unesc.bid
025 of cost
026 Financing Charges 1.2% unesc.bid
027 Contractor Contingency 1.4% unesc.bid

028 Escalation-excluded from estimate

029 Owner Contingency-excluded from estimate

1 Estimate Assumptions:
a   Use a refurbished main-beam TBM with a 9 month delivery period.
b   The local labor conditions will only permit two shift operation.  All work is performed on a 5-day/week basis
c   Electrical substation installation cost is excluded from the estimate.
d   Electrical power is provided to the contractor at no cost.
e   Access to the site shall remain open year-round at no expense to the contractor.
f   Natural ventilation will be available and sufficient through existing tunnel once connector break through occurs.

 

Rev Description
1 Minor change in scope, correct small items

Summary p1;   Schedule p2;   Direct Detail p3;   Indirect Detail p14;   Escalation Detail p18;   Contingency Detail p18;   Resource Rate and 
Usage Detail p19;   Estimate Metrics p23;   Backup Calculations p24

Table of Contents:

Opinion of Probable Unescalated Construction Bid excluding Owner Contingency

(21.9% unescalated bid)$11,242,111

Weekend Maintenance day

$1,690,206$63,185
moField Supervision

$4,225

14.2%

mo
$151,557

Bonds, Insurance, and Taxes 3.8%
Contractor Markup

$3,893

$3,347

$48.12

$731

$984

$250,000

$10,669,360

$3,774,102

Estimate Notes:

Notes
Revision History:

Date

Group Item Cost

Gorge Second Tunnel

(25.0% unescalated bid)

$51,280,692
- $12,820,100

Jacobs Associates  ♦  Engineers/Consultants

Item Quantity/Unit

OPINION OF PROBABLE UNESCALATED CONSTRUCTION BID EXCLUDING OWNER CONTINGENCY

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project Client

18 ft Diameter Alternate
Seattle City Light

Item Unit Cost

$317,130
$1,621

Demobilization/Punchlist
$430,768
$261,923

2.1%

$48.62

$1,055,637

- 
$36,270,100

$593,975
$6,395,566

$4,061,740

$707,992

$1,929,539

120.2%
Subtotal Direct Cost

Equipment Ownership/Mobilization $18,043,140
$1,099,615

2.1%

Unescalated Construction Bid $51,280,692October 2012 NTP:  26.75 month project duration

General Plant Operation/Maintenance

Subtotal Indirect Cost

$15,010,592

$23,932

General Mobilization

10/16/09 Added permenant warehouse structure, corrected minor items

Overhead Maintenance/Service
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San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

J F D
20152014

CONSTRUCTION SCHEDULE AND MONTHLY PROGRESS PAYMENTS

A
2013Bid Amount

Jacobs Associates  ♦  Engineers/Consultants

Client
10/16/2009

Project
Gorge Second Tunnel 1

Computed on
PWD/TLPSeattle City Light

Estimator

J NO MMActivity No. and Description Dur. 
(mos) J

Start 
mo

2012
M

End 
mo SA NAJ J F M O JJ

2:54 PM

N
2016

OSFJJ SA FD J

Job No.

M A N FM DOS J

Rev

18 ft Diameter Alternate
4087.1

AJ MJ AMJA J S NOAM AD M
9.00 9.00

2.75 30.75 33.50
32.75 32.75
35.75 35.75

2.00 9.00 11.00
017 $16,440,088 9.00 10.00 19.00
018 $1,099,615 2.00 14.50 16.50
019 $1,055,637 1.25 34.50 35.75
001 $161,195 0.25 16.50 16.75
002 $529,350 1.00 16.75 17.75
003 $934,511 1.50 17.75 19.25
004 $2,487,014 1.50 19.00 20.50
005 $17,246,772 7.75 20.50 28.25
006 $1,147,951 1.00 28.25 29.25
007 $665,421 0.75 29.25 30.00
008 $750,712 1.00 30.00 31.00
009 $2,978,253 1.50 30.00 31.50
010 $245,852 0.25 31.50 31.75
011 $1,147,284 1.00 31.75 32.75
012 $648,555 0.75 30.50 31.25
013 $1,531,109 1.25 31.25 32.50
014 $1,135,946 1.00 32.50 33.50
015 $531,055 0.50 30.00 30.50
016 $544,371 1.50 33.50 35.00

Outage Window (Includes Concrete Cure & Cleanup)

Equipment Mobilization

Demobilization/Punchlist

Excavate/Support Starter Tunnel

General Mobilization

26.8

$0.0K

$2
,0

02
.9

K
$2

,0
02

.9
K

$2
,0

02
.9

K

$3
,5

14
.7

K

Construct Permanent Facilities

Remove Tunnel Conveyor and Utilities
Remove TBM and Backup from Tunnel

Excavate/Support TBM Tunnel

Portal Development

Erect Tunnel Plant
Assemble TBM

Construct Upstream Tie-In

Disassemble TBM
Install CIP Concrete Lining
Drill and Blast Upstream Connection

Construct Tunnel Plug

Drill and Blast Downstream Connection
Construct Downstream Tie-In
Remove Tunnel Plant/Clean Invert

$3,165.7K

$3
,1

65
.7

K

$7
12

.0
K

$1
,3

46
.4

K
$9

04
.8

K

$1
,7

47
.5

K

Complete Tie-In Structures, Lining, and Plug
Project Completion
Preliminary Submittals

NTP

$1
,9

38
.8

K

$51,280,692 $1
,4

79
.6

K

$1
,6

32
.4

K

$4
97

.5
K

$5
11

.6
K

$7
45

.9
K

$2
,0

02
.9

K

$23,014.1K

$3
,9

20
.0

K

$2
,0

02
.9

K
$2

,0
02

.9
K

$7
,6

45
.5

K

$6
,4

79
.1

K

$2
,5

27
.3

K

1.  Project calendar is based on 9 observed holidays and 6 critical inclement weather days per year distributed monthly as shown in the Estimate Metrics summary on page 23.
2.  Payments are made 30 days after pay applications including 10% retention which is reduced to 5% after 75% is earned, 19 months after NTP.  Payments releasing retention bolded.  50% of the contract is earned 16 months after NTP (Jan 2014).
3.  Spread $36.3M indirects - $18.6M mob.  Mob/demob paid as scheduled.

$23,621.2K

$4
94

.8
K

Opinion of Probable Unescalated Construction Bid, 
Duration, and Monthly Progress Payments months

$1,479.6K

NTP:  October 1, 2012
Outage Window (Includes Concrete Cure & Cleanup):  July 23, 2014 - October 16, 2014

Complete Tie-In Structures, Lining, and Plug:  September 23, 2014
Project Completion:  December 23, 2014
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

No.
001 ls 5 days 5 work days

manhours
450

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift

Bar down hillside with excavator. 1 day
Drill and Blast square up rounds. 2 day
Install Rock Fall Protection/Reinforcement 2 day
Total Time 5 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $1,340
M sts Small tools and supplies $3.00 /mhr 450.0 mhr $1,350
L sh Tunnel shifter 1 $53.65 /mhr 50.00 mhr $2,683
L lead Lead miner 1 $51.81 /mhr 50.00 mhr $2,590
L min Tunnel miner 1 $49.96 /mhr 50.00 mhr $2,498
L ct Chucktender 1 $48.47 /mhr 50.00 mhr $2,424
L powd Powderman 1 $49.96 /mhr 50.00 mhr $2,498
L eo3-6 Excavator 3-6cy 1 $60.76 /mhr 50.00 mhr $3,038
E dj3 Drill jumbo 3-boom $16.00 /hr 50.00 hr $800
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 50.00 hr $2,295
E he330 Hydraulic Exc. 77.8k / 2.05cy $54.81 /hr 50.00 hr $2,741
E grt Grout Pump-Moyno/Mixer $10.00 /hr 50.00 hr $500
E leg Jackleg drill, 100cfm $0.60 /hr 50.00 hr $30
M dsi10 10ft Dywidag #10 Spile 20.00 ea $43.40 /ea 20.00 ea $868
M cs Cement, Portland 94lb sack 2.659 cf 1.00 cf/sack $10.85 /sack 2.659 sack $29
M bs2 Bits/Steel 2" dia drill/spile 213.3 lf $0.35 /lf 213.3 lf $75
S rfpf Rock Fall Protection Fence $25,000 /ls 1.00 ls $25,000
M pow Blasting Powder - Dyno AP 2.00 rnd 269.3 lb/rnd $1.80 /lb 538.6 lb $970
M det Detonators - non-el 2.00 rnd 49.00 ea/rnd $4.22 /ea 98.00 ea $414
M delay Surface Delays - non-el 2.00 rnd 5.00 ea/rnd $3.14 /ea 10.00 ea $31

Plant Support
L lab General Labor 1 $48.47 /mhr 50.00 mhr $2,424
L lo6- Loader oper. <6cy 100% $60.15 /mhr 50.00 mhr $3,007
L mw HD Mech/Welder 1 $60.76 /mhr 50.00 mhr $3,038
E cs12 Compressor, stationary 1200cfm $15.90 /hr 50.00 hr $795
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 50.00 hr $2,592

Allowance for blasting mats
M xmisc Miscellaneous material 10.00 lot $1,000 /lot 10.00 lot $10,000

No.
002 150 lf 7 lf/day 21.4 work days

manhours
2,354

15.693
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
25 rnd See Backup for Cycle Time Analysis

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $6,918
M sts Small tools and supplies $3.00 /mhr 2354 mhr $7,062
L sh Tunnel shifter 1 $53.65 /mhr 214.0 mhr $11,482
L lead Lead miner 1 $51.81 /mhr 214.0 mhr $11,086
L min Tunnel miner 3 $49.96 /mhr 642.0 mhr $32,073
L ct Chucktender 1 $48.47 /mhr 214.0 mhr $10,374
L powd Powderman 1 $49.96 /mhr 214.0 mhr $10,691
E dj3 Drill jumbo 3-boom $16.00 /hr 214.0 hr $3,424
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 214.0 hr $9,821
M bs2 Bits/Steel 2" dia drill/spile 3.50 lf/lf $0.35 /lf 525.0 lf $184
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 105.0 ea $2,392

   Other ST pay

Resource Unit Cost

Excavate/Support Starter Tunnel

$199.40 $216.20
$131,873

Labor

$879.15

$24,199

$74,028
Item Cost

$13,736
Material

Other OT pay    

Production rate

$29,911 $32,430

Total timeItem Description

$1,620.68

Item Quantity/Unit Other fixed time

MaterialEquipment
$243,102

$325.92

Subcontract Item Cost
$48,888

   Other ST pay

Resource Unit CostResource Qty/Unit Production rate

Work schedule Other OT pay    

$124,955
Resource Quantity

5.536%

Resource Qty/Unit

Work schedule

5.536%
Production rate Resource Quantity

$25,539
Labor

Portal Development
Item Description

$9,752

Total timeOther fixed timeItem Quantity/Unit Production rate

Equipment Subcontract
$25,000

Project

18 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

18 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

M pow Blasting Powder - Dyno AP 25.00 rnd 269.3 lb/rnd $1.80 /lb 6732 lb $12,125
M trim Trim Powder - Dyno Split 25.00 rnd 65.34 lb/rnd $3.12 /lb 1634 lb $5,104
M det Detonators - non-el 25.00 rnd 49.00 ea/rnd $4.22 /ea 1225 ea $5,170
M delay Surface Delays - non-el 25.00 rnd 5.00 ea/rnd $3.14 /ea 125.0 ea $392

Plant Support
L lab General Labor 1 $48.47 /mhr 214.0 mhr $10,374
L lo6- Loader oper. <6cy 1 $60.15 /mhr 214.0 mhr $12,871
L mw HD Mech/Welder 2 $60.76 /mhr 428.0 mhr $26,004
E vf100 Ventilation fan 100hp $4.00 /hr 214.0 hr $856
E cs12 Compressor, stationary 1200cfm $15.90 /hr 214.0 hr $3,403
E p200 Pump, trash 200gpm/100ft head 3 $2.05 /hr 642.0 hr $1,314
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 214.0 hr $11,093
S muck Muck disposal 2328 bcy 1.60 lcy/bcy $13.13 /lcy 3725 lcy $48,888

No.
003 ls 30 days 30 work days

manhours
5,400

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
Configure Surface Utilities 10 day
Assemble Surface Conveyor System 20 day
Place Mudslab in Starter Tunnel 5 day
Install Rail in Starter Tunnel 5 day
Shotcrete Gripper Walls 5 day
Shotcrete Starter Wall 5 day
Configure Ventilation System 10 day
Total Time 30 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $17,018
M sts Small tools and supplies $3.00 /mhr 5400 mhr $16,200
L sh Tunnel shifter 1 $53.65 /mhr 300.0 mhr $16,096
L lead Lead miner 1 $51.81 /mhr 300.0 mhr $15,542
L min Tunnel miner 3 $49.96 /mhr 900.0 mhr $44,963
L sm Shift mechanic 2 $60.76 /mhr 600.0 mhr $36,455
L ejm Electrician JM 2 $73.76 /mhr 600.0 mhr $44,259
L bfm Bullgang foreman 1 $53.65 /mhr 300.0 mhr $16,096
L bjm Bullgang labor 1 $49.96 /mhr 300.0 mhr $14,988
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 300.0 hr $8,535
M bc5 Batched Concrete 74.00 cy 1.05 $163 /cy 77.70 cy $12,646
M xc Concrete consumables 74.00 cy $10.85 /cy 74.00 cy $803
M bs5 Batched Shotcrete SFR 53.00 cy 1.3 $271 /cy 68.90 cy $18,689
M xs Shotcrete consumables 53.00 cy $16.28 /cy 53.00 cy $863

Plant Support
L bpo Batch Plant Operator 1 $60.15 /mhr 300.0 mhr $18,044
L bpl Batch Plant Labor 1 $46.20 /mhr 300.0 mhr $13,861
L lab General Labor 1 $48.47 /mhr 300.0 mhr $14,542
L c45- Crane oper. 20-44t 1 $60.15 /mhr 300.0 mhr $18,044
L lo6- Loader oper. <6cy 1 $60.15 /mhr 300.0 mhr $18,044
L mw HD Mech/Welder 2 $60.76 /mhr 600.0 mhr $36,455
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 300.0 hr $17,394
E vf100 Ventilation fan 100hp $4.00 /hr 300.0 hr $1,200
E cs12 Compressor, stationary 1200cfm $15.90 /hr 300.0 hr $4,770
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 300.0 hr $614
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 300.0 hr $15,551
E wbp ConECo Batch Plant $25.00 /hr 300.0 hr $7,500

Resource Quantity
5.536% $307,388

Equipment Material

Item Quantity/Unit

$55,564 $429,170$0$49,200

Resource Unit Cost

   Other ST pay Other OT pay    

Other fixed timeProduction rate Total time

Work schedule

Resource Qty/Unit Production rate

Item CostSubcontract

Item Description
Erect Tunnel Plant

Labor
$324,405
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

18 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

No.
004 ls 30 days 30 work days

manhours
12,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $96,069
M sts Small tools and supplies $3.00 /mhr 12600 mhr $37,800
L tbm TBM Operator 1 $57.64 /mhr 600.0 mhr $34,584
L sh Tunnel shifter 1 $53.65 /mhr 600.0 mhr $32,191
L lead Lead miner 1 $51.81 /mhr 600.0 mhr $31,083
L min Tunnel miner 3 $49.96 /mhr 1800 mhr $89,925
L sm Shift mechanic 3 $60.76 /mhr 1800 mhr $109,364
L loci Loci Operater 1 $57.03 /mhr 600.0 mhr $34,218
L ejm Electrician JM 3 $73.76 /mhr 1800 mhr $132,777
L bfm Bullgang foreman 1 $53.65 /mhr 600.0 mhr $32,191
L bjm Bullgang labor 1 $49.96 /mhr 600.0 mhr $29,975
E dl15 Locomotive 15ton/140hp $20.48 /hr 600.0 hr $12,288
S 500t 500 ton crane rental 10.00 day $15,000 /day 10.00 day $150,000

Allowance for TBM Dollies and Tuggers
M xmisc Miscellaneous material 30.00 lot $1,000 /lot 30.00 lot $30,000

Plant Support
L ctrm Cutter Mechanic 1 $60.76 /mhr 600.0 mhr $36,455
L lab General Labor 1 $48.47 /mhr 600.0 mhr $29,085
L c45- Crane oper. 20-44t 1 $60.15 /mhr 600.0 mhr $36,088
L lo6- Loader oper. <6cy 100% $60.15 /mhr 600.0 mhr $36,088
L mw HD Mech/Welder 200% $60.76 /mhr 1200 mhr $72,910
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 600.0 hr $34,788
E vf100 Ventilation fan 100hp $4.00 /hr 600.0 hr $2,400
E cs12 Compressor, stationary 1200cfm $15.90 /hr 600.0 hr $9,540
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 600.0 hr $1,228
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 600.0 hr $31,103

No.
005 10,842 lf 70.13 lf/day 155 work days

manhours
58,482

5.394
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $438,374
M sts Small tools and supplies $3.00 /mhr 58482 mhr $175,446
L tbm TBM Operator 1 $57.64 /mhr 3092 mhr $178,224
L sh Tunnel shifter 1 $53.65 /mhr 3092 mhr $165,892
L lead Lead miner 1 $51.81 /mhr 3092 mhr $160,182
L min Tunnel miner 3 $49.96 /mhr 9276 mhr $463,415
L sm Shift mechanic 2 $60.76 /mhr 6184 mhr $375,727
L loci Loci Operater 1 $57.03 /mhr 3092 mhr $176,335
L ejm Electrician JM 2 $73.76 /mhr 6184 mhr $456,161
L bfm Bullgang foreman 0.5 $53.65 /mhr 1546 mhr $82,946
L bjm Bullgang labor 1 $49.96 /mhr 3092 mhr $154,472
E dl15 Locomotive 15ton/140hp $20.48 /hr 3092 hr $63,324
E flat Flat car, rail $0.50 /hr 3092 hr $1,546
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 15460 hr $5,102
E sp2 Shotcrete pot Aliva, 2cy/hr 5% $5.76 /hr 154.6 hr $890
E tbm18 Mainbeam TBM & BU- 18' dia 49% $180 /hr 1519 hr $273,503
M ctr TBM cutters/drag teeth 101915 bcy $5.43 /bcy 101915 bcy $552,888
E cnvyr Continuous Conveyor System $10.00 /hr 3092 hr $30,920

$3,362,724

$803,564
$350.59

$3,801,098

13.036%

Labor

Production rateItem Quantity/Unit

Equipment Material

Resource Qty/Unit
13.036%

Assemble TBM

Work schedule

Resource Unit Cost

$833,003

Total timeOther fixed timeProduction rateItem Description Item Quantity/Unit

Subcontract
$150,000$67,800

   Other ST pay

Labor

Production rate

Other OT pay    

Resource Quantity

$2,273,974
Item CostSubcontract

$1,041,862

Other OT pay    
$730.54

   Other ST payWork schedule
$74.12 $96.09 $209.74

$1,142,149
Item CostMaterial

$91,346
Equipment

Excavate/Support TBM Tunnel
Item Description

Resource Qty/Unit Resource Unit CostProduction rate

$736,934

Resource Quantity

Other fixed time Total time

$7,920,498
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

18 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Dental Concrete
L min Tunnel miner 100.0 point 10.00 mhr/point $49.96 /mhr 1000 mhr $49,959
M c5 Concrete, 5000psi mix 100.0 point 0.50 cy/point $143 /cy 50.00 cy $7,161
M xmisc Miscellaneous material 100.0 point 0.10 lot/point $1,000 /lot 10.00 lot $10,000

Type I GS
M swlx5 Swellex Bolt 5 ft 9216 lf 0.10 ea/lf $22.79 /ea 921.6 ea $20,998

Type II GS
M swlx5 Swellex Bolt 5 ft 1409 lf 0.70 ea/lf $22.79 /ea 986.6 ea $22,480
M wwf4 Pre-Rolled WWF 4inx4in 1409 lf 57.00 sf/lf $0.34 /sf 80339 sf $27,327

Type II - Upgraded Support
M ct CT Bolt - corrosion resistant 400.0 lf 0.70 ea/lf $217 /ea 280.0 ea $60,760
L min Tunnel miner 280.0 ea 1.00 mhr/ea $49.96 /mhr 280.0 mhr $13,988

Type III GS
M dms Dry Mix Shotcrete 216.8 lf 1.00 cy/lf 1.3 $321 /cy 281.9 cy $90,532
M wwf4 Pre-Rolled WWF 4inx4in 216.8 lf 57.00 sf/lf 1.15 $0.34 /sf 14214 sf $4,835
M rcs13 Rolled Channel Steel C6x13 54.21 ea 735.0 lb/ea $1.63 /lb 39844 lb $64,847
M xs Shotcrete consumables 281.9 cy $16.28 /cy 281.9 cy $4,588

Plant Support
L ctrm Cutter Mechanic 1 $60.76 /mhr 3092 mhr $187,864
L lab General Labor 1 $48.47 /mhr 3092 mhr $149,883
L lo6- Loader oper. <6cy 1 $60.15 /mhr 3092 mhr $185,974
L mw HD Mech/Welder 2 $60.76 /mhr 6184 mhr $375,727
L lo6- Loader oper. <6cy 1 $60.15 /mhr 3092 mhr $185,974
E d6 Dozer Cat D6/5.6cy $45.64 /hr 3092 hr $141,107
E vf100 Ventilation fan 100hp 1 $4.00 /hr 3092 hr $12,368
E cs12 Compressor, stationary 1200cfm $15.90 /hr 3092 hr $49,163
E p200 Pump, trash 200gpm/100ft head 3 $2.05 /hr 9276 hr $18,979
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 3092 hr $160,282
S muck Muck disposal 101915 bcy 1.70 lcy/bcy $13.13 /lcy 173255 lcy $2,273,974
E wtp Water Treatment Plant $15.00 /hr 3092 hr $46,380

No.
006 10,842 lf 500 lf/day 21.7 work days

manhours
7,378
0.681

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
Remove Tunnel Conveyor Leave Water
Remove Boosters Leave Airline
Remove Transformers Leave Bagline
Remove Discharge Line Leave Power Cables

Leave Rail
Leave Lighting/Power Cables

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $52,646
M sts Small tools and supplies $3.00 /mhr 7378 mhr $22,134
L sh Tunnel shifter 1 $53.65 /mhr 434.0 mhr $23,285
L lead Lead miner 1 $51.81 /mhr 434.0 mhr $22,484
L min Tunnel miner 3 $49.96 /mhr 1302 mhr $65,046
L bfm Bullgang foreman 1 $53.65 /mhr 434.0 mhr $23,285
L bjm Bullgang labor 4 $49.96 /mhr 1736 mhr $86,728
L sm Shift mechanic 1 $60.76 /mhr 434.0 mhr $26,369
L loci Loci Operater 1 $57.03 /mhr 434.0 mhr $24,751
L ejm Electrician JM 1 $73.76 /mhr 434.0 mhr $32,014
E dl15 Locomotive 15ton/140hp 1 $20.48 /hr 434.0 hr $8,888
E flat Flat car, rail 2 $0.50 /hr 868.0 hr $434
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 2170 hr $716

Plant Support
L lab General Labor 1 $48.47 /mhr 434.0 mhr $21,038

$527,191$0
Item Cost

$0.00

Subcontract

Item Quantity/Unit Other fixed time

Equipment

$2.04

Resource Unit Cost

Other OT pay       Other ST pay

Resource Quantity

$48.62

13.036% $403,841

$48,571
Material

$22,134
$4.48

Work schedule

Production rate

$42.10
$456,487

Labor

Item Description

Resource Qty/Unit Production rate

Remove Tunnel Conveyor and Utilities
Total time
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

18 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

L lo6- Loader oper. <6cy 1 $60.15 /mhr 434.0 mhr $26,104
L mw HD Mech/Welder 2 $60.76 /mhr 868.0 mhr $52,738
E vf100 Ventilation fan 100hp $4.00 /hr 434.0 hr $1,736
E cs12 Compressor, stationary 1200cfm $15.90 /hr 434.0 hr $6,901
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 434.0 hr $888
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 434.0 hr $22,498
E wtp Water Treatment Plant $15.00 /hr 434.0 hr $6,510

No.
007 ls 15 days 15 work days

manhours
3,900

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Remove backup cars - allow 10 shift
Walk TBM back to create working room. 1 shift
Remove Peripheral Cutters 1 shift
Remove All  Quads of Cutterhead to allow machine to clear bagline 8 shift
Place Dollies under TBM 2 shift
Pull TBM and Backup back through tunnel using two locis 8 shift

30 shift
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $28,708
M sts Small tools and supplies $3.00 /mhr 3900 mhr $11,700
L sh Tunnel shifter 1 $53.65 /mhr 300.0 mhr $16,096
L lead Lead miner 1 $51.81 /mhr 300.0 mhr $15,542
L min Tunnel miner 3 $49.96 /mhr 900.0 mhr $44,963
L sm Shift mechanic 1 $60.76 /mhr 300.0 mhr $18,227
L loci Loci Operater 2 $57.03 /mhr 600.0 mhr $34,218
L ejm Electrician JM 1 $73.76 /mhr 300.0 mhr $22,129
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 600.0 hr $12,288
E flat Flat car, rail $0.50 /hr 300.0 hr $150
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 1500 hr $495
E tbm18 Mainbeam TBM & BU- 18' dia 10% $180 /hr 30.00 hr $5,400

Plant Support
L lab General Labor 1 $48.47 /mhr 300.0 mhr $14,542
L lo6- Loader oper. <6cy 1 $60.15 /mhr 300.0 mhr $18,044
L mw HD Mech/Welder 2 $60.76 /mhr 600.0 mhr $36,455
E vf100 Ventilation fan 100hp $4.00 /hr 300.0 hr $1,200
E cs12 Compressor, stationary 1200cfm $15.90 /hr 300.0 hr $4,770
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 300.0 hr $614
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 300.0 hr $15,551
E wtp Water Treatment Plant $15.00 /hr 300.0 hr $4,500

No.
008 ls 20 days 20 work days

manhours
2,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $8,467
M sts Small tools and supplies $3.00 /mhr 2600 mhr $7,800
L sh Tunnel shifter 1 $53.65 /mhr 200.0 mhr $10,730
L lead Lead miner 1 $51.81 /mhr 200.0 mhr $10,361
L min Tunnel miner 2 $49.96 /mhr 400.0 mhr $19,983
L sm Shift mechanic 2 $60.76 /mhr 400.0 mhr $24,303
L ejm Electrician JM 2 $73.76 /mhr 400.0 mhr $29,506
S 500t 500 ton crane rental 10.00 day $15,000 /day 10.00 day $150,000

Plant Support

Labor
$305,592

$152,941

13.036%

$344,761

$220,216

Subcontract

Resource QuantityResource Unit Cost

Item Cost

5.536%

Other OT pay       Other ST pay

Production rate

Work schedule
$25,553 $7,800$161,408

Production rate

Item Quantity/Unit

Equipment

Resource Quantity

Item Cost

Resource Unit Cost

Labor
$150,000

$0
Material

Other fixed time Total time

Material

$11,700

Production rate

$44,968

Item Description

Equipment
Remove TBM and Backup from Tunnel

Resource Qty/Unit

Item Quantity/Unit

$248,923

Disassemble TBM
Item Description

Resource Qty/Unit

Subcontract

Other fixed time

   Other ST pay

Total timeProduction rate

Work schedule Other OT pay    
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

18 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

L lab General Labor 1 $48.47 /mhr 200.0 mhr $9,695
L c45- Crane oper. 20-44t 1 $60.15 /mhr 200.0 mhr $12,029
L lo6- Loader oper. <6cy 1 $60.15 /mhr 200.0 mhr $12,029
L mw HD Mech/Welder 2 $60.76 /mhr 400.0 mhr $24,303
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 200.0 hr $11,596
E cs12 Compressor, stationary 1200cfm $15.90 /hr 200.0 hr $3,180
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 200.0 hr $409
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 200.0 hr $10,368

No.
009 ls 30 days 30 work days

manhours
8,400

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 16 ft Number of Reaches 10 ea
Assumed Length 800.00 ft Number of 50' pours 16 ea
Concrete Quantity 4.6 cy/lf Concrete per pour 230 cy
Liner Concrete 3680 cy
Form/Pour/Strip Section (50' sections) 1.5 day/ea 24 day
Mobe between reaches 0.5 day/reach 5 day
Route Utilities and Rail Around Lining 1 day/ea 16 day
General Downtime 0.2 9 day
Total Time 30 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $60,978
M sts Small tools and supplies $3.00 /mhr 8400 mhr $25,200
L sh Tunnel shifter $53.65 /mhr 600.0 mhr $32,191
L lead Lead miner $51.81 /mhr 600.0 mhr $31,083
L min Tunnel miner 3 $49.96 /mhr 1800 mhr $89,925
L cfm Carpenter FM 1 $62.92 /mhr 600.0 mhr $37,752
L cjm Carpenter JM 2 $58.58 /mhr 1200 mhr $70,291
L loci Loci Operater 2 $57.03 /mhr 1200 mhr $68,435
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 1200 hr $24,576
E flat Flat car, rail $0.50 /hr 600.0 hr $300
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 600.0 hr $17,070
E a6 Agitator car 6cy 2 $12.00 /hr 1200 hr $14,400
E cfc Circular forms/carrier 30lf $6.00 /hr 600.0 hr $3,600
M bc5 Batched Concrete 3680 cy 1.05 $163 /cy 3864 cy $628,866
M xc Concrete consumables 3680 cy $10.85 /cy 3680 cy $39,928

Allowance for transition concrete
M xmisc Miscellaneous material 10.00 ea 3.00 lot/ea $1,000 /lot 30.00 lot $30,000

Plant Support
L lab General Labor $48.47 /mhr 600.0 mhr $29,085
L lo6- Loader oper. <6cy $60.15 /mhr 600.0 mhr $36,088
L mw HD Mech/Welder 2 $60.76 /mhr 1200 mhr $72,910
E vf100 Ventilation fan 100hp $4.00 /hr 600.0 hr $2,400
E cs12 Compressor, stationary 1200cfm $15.90 /hr 600.0 hr $9,540
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 600.0 hr $1,228
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 600.0 hr $31,103
E vf40 Ventilation fan 40hp $3.00 /hr 600.0 hr $1,800
E wtp Water Treatment Plant $15.00 /hr 600.0 hr $9,000

$115,016
Subcontract

Resource Unit Cost

Material Item Cost
Install CIP Concrete Lining

Labor

Total timeProduction rateItem Quantity/UnitItem Description Other fixed time

Work schedule

Equipment
$0 $1,367,748$723,994

$467,76013.036%

$528,738
   Other ST pay

Resource Qty/Unit Production rate Resource Quantity

Other OT pay    
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

18 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

No.
010 29 lf 10.4 lf/day 3 days 5.8 work days

manhours
1,276

44.000
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Stockpile Muck in Stub Tunnel - Tram to Portal during drilling/support Cycle.
Use 4 ft rounds to minimize blast vibrations near dam and reduce damage to existing tunnel lining.

3 day Allowance for cleaning invert, survey, and drilling/popping tights
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $8,773
M sts Small tools and supplies $3.00 /mhr 1276 mhr $3,828
L sh Tunnel shifter 1 $53.65 /mhr 116.0 mhr $6,224
L lead Lead miner 1 $51.81 /mhr 116.0 mhr $6,009
L min Tunnel miner 3 $49.96 /mhr 348.0 mhr $17,386
L ct Chucktender 1 $48.47 /mhr 116.0 mhr $5,623
L powd Powderman 1 $49.96 /mhr 116.0 mhr $5,795
L eo3- Excavator <3cy 1 $57.03 /mhr 116.0 mhr $6,615
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 116.0 hr $5,324
E dj3 Drill jumbo 3-boom $16.00 /hr 116.0 hr $1,856
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 116.0 hr $670
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 20.30 ea $463
M pow Blasting Powder - Dyno AP 7.25 rnd 179.5 lb/rnd $1.80 /lb 1302 lb $2,344
M trim Trim Powder - Dyno Split 7.25 rnd 43.56 lb/rnd $3.12 /lb 315.8 lb $987
M det Detonators - non-el 7.25 rnd 49.00 ea/rnd $4.22 /ea 355.3 ea $1,499
M delay Surface Delays - non-el 7.25 rnd 5.00 ea/rnd $3.14 /ea 36.25 ea $114

Plant Support
L lab General Labor 1 $48.47 /mhr 116.0 mhr $5,623
L lo6- Loader oper. <6cy 1 $60.15 /mhr 116.0 mhr $6,977
L mw HD Mech/Welder 1 $60.76 /mhr 116.0 mhr $7,048
E vf100 Ventilation fan 100hp $4.00 /hr 116.0 hr $464
E cs12 Compressor, stationary 1200cfm $15.90 /hr 116.0 hr $1,844
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 116.0 hr $237
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 116.0 hr $6,013
E wtp Water Treatment Plant $15.00 /hr 116.0 hr $1,740
S muck Muck disposal 450.0 bcy 1.60 lcy/bcy $13.13 /lcy 720.0 lcy $9,450

No.
011 ls 20 days 20 work days

manhours
5,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 18.00 ft Build Contour/Transition Forms 4 day
Assumed Length of Contour 10 ft Form/Pour/Strip Connector (15' section 6 day
Concrete Quantity 6.10 cy/lf Reinf/Pour/Strip Contour Concrete 4 day
Length of Connetor 29 lf Point/Patch 2 day
Liner Concrete 177 cy General Downtime 20% 4 day
Allowance Contour Concrete 47 cy 20 day
Total Concrete 224 cy

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $40,652
M sts Small tools and supplies $3.00 /mhr 5600 mhr $16,800
L sh Tunnel shifter $53.65 /mhr 400.0 mhr $21,461
L lead Lead miner $51.81 /mhr 400.0 mhr $20,722
L min Tunnel miner 3 $49.96 /mhr 1200 mhr $59,950
L cfm Carpenter FM 1 $62.92 /mhr 400.0 mhr $25,168

$0

Production rate Resource Quantity

19466.63361

$526,885
   Other ST pay Other OT pay    

$67,300

Item Cost

Production rate Total time

$9,235
Subcontract

Other OT pay    
$3,893.33$318.43

Equipment Material

Production rateItem Description

Labor
$352,492

Item Quantity/Unit Other fixed time Total time

$18,148

Production rate

Work schedule

Resource Unit Cost

$625.80

Item Quantity/Unit Other fixed time

Work schedule

Construct Upstream Tie-In

Resource Qty/Unit

$118,275

Resource Quantity

Resource Unit Cost
13.036%

$56,117
Item Cost

$311,84013.036%

Subcontract

Resource Qty/Unit

$325.86
   Other ST pay

$112,906$9,450
$2,623.23

$76,074
EquipmentLabor Material

Item Description
Drill and Blast Upstream Connection
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

18 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

L cjm Carpenter JM 2 $58.58 /mhr 800.0 mhr $46,861
L loci Loci Operater 2 $57.03 /mhr 800.0 mhr $45,623
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 800.0 hr $16,384
E flat Flat car, rail $0.50 /hr 400.0 hr $200
E c76 Conc. pump, trailer 76cy/hr 8.00 hr $28.45 /hr 8.00 hr $228
E a6 Agitator car 6cy 8.00 hr 2 $12.00 /hr 16.00 hr $192
E cfc Circular forms/carrier 30lf $6.00 /hr 400.0 hr $2,400
M bc5 Batched Concrete 224.0 cy 1.05 $163 /cy 235.2 cy $38,279
M xc Concrete consumables 224.0 cy $10.85 /cy 224.0 cy $2,430
M rp Reinforcing steel, plain 47.00 cy 300.0 lb/cy $0.68 /lb 14100 lb $9,638
M xmisc Miscellaneous material 50.00 lot Mat'l for Contour Forms $1,000 /lot 50.00 lot $50,000
M xr Reinforcing steel mat'l 14100 lb $0.08 /lb 14100 lb $1,128

Plant Support
L lab General Labor $48.47 /mhr 400.0 mhr $19,390
L lo6- Loader oper. <6cy $60.15 /mhr 400.0 mhr $24,059
L mw HD Mech/Welder 2 $60.76 /mhr 800.0 mhr $48,606
E vf100 Ventilation fan 100hp $4.00 /hr 400.0 hr $1,600
E cs12 Compressor, stationary 1200cfm $15.90 /hr 400.0 hr $6,360
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 400.0 hr $818
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 400.0 hr $20,735
E vf40 Ventilation fan 40hp $3.00 /hr 400.0 hr $1,200
E wtp Water Treatment Plant $15.00 /hr 400.0 hr $6,000

No.
012 89 lf 10.1 lf/day 5 days 13.8 work days

manhours
3,312

37.213
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
5 day Allowance for cleaning invert, survey, and drilling/popping tights

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $23,061
M sts Small tools and supplies $3.00 /mhr 3312 mhr $9,936
L sh Tunnel shifter 1 $53.65 /mhr 276.0 mhr $14,808
L lead Lead miner 1 $51.81 /mhr 276.0 mhr $14,298
L min Tunnel miner 3 $49.96 /mhr 828.0 mhr $41,366
L ct Chucktender 1 $48.47 /mhr 276.0 mhr $13,379
L powd Powderman 1 $49.96 /mhr 276.0 mhr $13,789
L eo3- Excavator <3cy 1 $57.03 /mhr 276.0 mhr $15,740
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 276.0 hr $12,667
E dj3 Drill jumbo 3-boom $16.00 /hr 276.0 hr $4,416
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 276.0 hr $1,593
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 62.30 ea $1,420
M pow Blasting Powder - Dyno AP 14.833 rnd 269.3 lb/rnd $1.80 /lb 3994 lb $7,194
M trim Trim Powder - Dyno Split 14.833 rnd 65.34 lb/rnd $3.12 /lb 969.2 lb $3,029
M det Detonators - non-el 14.833 rnd 49.00 ea/rnd $4.22 /ea 726.8 ea $3,068
M delay Surface Delays - non-el 14.833 rnd 5.00 ea/rnd $3.14 /ea 74.167 ea $233

Plant Support
L lab General Labor 1 $48.47 /mhr 276.0 mhr $13,379
L lo6- Loader oper. <6cy 1 $60.15 /mhr 276.0 mhr $16,601
L mw HD Mech/Welder 2 $60.76 /mhr 552.0 mhr $33,538
E vf100 Ventilation fan 100hp $4.00 /hr 276.0 hr $1,104
E cs12 Compressor, stationary 1200cfm $15.90 /hr 276.0 hr $4,388
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 276.0 hr $565
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 276.0 hr $14,307
E vf40 Ventilation fan 40hp $3.00 /hr 276.0 hr $828
E wtp Water Treatment Plant $15.00 /hr 276.0 hr $4,140
S muck Muck disposal 1381 bcy 1.60 lcy/bcy $13.13 /lcy 2210 lcy $29,001

Drill and Blast Downstream Connection
Item Description

Production rate

Equipment

Total time

$325.85

$176,897
Resource Quantity

$3,346.58
   Other ST pay

13.036%
Resource Unit Cost

Work schedule

Item Quantity/Unit

Item CostMaterial Subcontract

Other fixed timeProduction rate

Labor

$279.53
$24,879

$2,246.72
$199,958 $297,846

Other OT pay    

$29,001

Resource Qty/Unit

$494.47
$44,008
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

18 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

No.
013 ls 24 days 24 work days

manhours
6,720

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 18.00 ft Build Contour/Transition Forms 4 day
Assumed Length of Contour 10 ft Form/Pour/Strip Connector (30' section 9 day
Concrete Quantity 6.0964 cy/lf Reinf/Pour/Strip Contour Concrete 4 day
Length of Connetor 89 lf Point/Patch 3 day
Liner Concrete 543 cy General Downtime 20% 4 day
Allowance Contour Concrete 47 cy 24 day
Total Concrete 590 cy

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $48,783
M sts Small tools and supplies $3.00 /mhr 6720 mhr $20,160
L sh Tunnel shifter $53.65 /mhr 480.0 mhr $25,753
L lead Lead miner $51.81 /mhr 480.0 mhr $24,867
L min Tunnel miner 3 $49.96 /mhr 1440 mhr $71,940
L cfm Carpenter FM 1 $62.92 /mhr 480.0 mhr $30,201
L cjm Carpenter JM 2 $58.58 /mhr 960.0 mhr $56,233
L loci Loci Operater 2 $57.03 /mhr 960.0 mhr $54,748
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 960.0 hr $19,661
E flat Flat car, rail $0.50 /hr 480.0 hr $240
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 480.0 hr $13,656
E a6 Agitator car 6cy 2 $12.00 /hr 960.0 hr $11,520
E cfc Circular forms/carrier 30lf $6.00 /hr 480.0 hr $2,880
M bc5 Batched Concrete 590.0 cy 1.05 $163 /cy 619.5 cy $100,824
M xc Concrete consumables 590.0 cy $10.85 /cy 590.0 cy $6,402
M rp Reinforcing steel, plain 47.00 cy 300.0 lb/cy $0.68 /lb 14100 lb $9,638
M xmisc Miscellaneous material 50.00 lot Mat'l for Contour Forms $1,000 /lot 50.00 lot $50,000
M xr Reinforcing steel mat'l 14100 lb $0.08 /lb 14100 lb $1,128

Plant Support
L lab General Labor $48.47 /mhr 480.0 mhr $23,268
L lo6- Loader oper. <6cy $60.15 /mhr 480.0 mhr $28,871
L mw HD Mech/Welder 2 $60.76 /mhr 960.0 mhr $58,328
E vf100 Ventilation fan 100hp $4.00 /hr 480.0 hr $1,920
E cs12 Compressor, stationary 1200cfm $15.90 /hr 480.0 hr $7,632
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 480.0 hr $982
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 480.0 hr $24,882
E vf40 Ventilation fan 40hp $3.00 /hr 480.0 hr $1,440
E wtp Water Treatment Plant $15.00 /hr 480.0 hr $7,200

No.
014 10,842 lf 500 lf/day 21.7 work days

manhours
6,510
0.600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Remove Waterline
Remove Airline
Remove Bagline
Remove Power Cables
Remove Rail
Remove Lighting/Power Cables

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $48,160
M sts Small tools and supplies $3.00 /mhr 6510 mhr $19,530

Resource Qty/Unit

Item Description

Resource Unit Cost
$369,433

Production rate

$84,554
$1.80$38.52 $7.80

$417,593 $19,530

13.036%

Work schedule

$0.00

Item Quantity/Unit

Resource Unit Cost

Other OT pay    

Resource Qty/Unit

   Other ST pay

   Other ST pay

Equipment

$374,208

Material

Other OT pay    

13.036%

$48.12
Work schedule

$521,678

Other fixed time Total time

Total time

Resource Quantity

Remove Tunnel Plant/Clean Invert
Production rate

Equipment

Labor

$422,991

Resource Quantity

Subcontract

$0
Item Cost

Item Cost

$703,155
SubcontractMaterialLabor

$92,013

Other fixed timeProduction rate
Construct Downstream Tie-In

Item Quantity/UnitItem Description

Production rate

$188,151

$0
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

18 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

L sh Tunnel shifter $53.65 /mhr 434.0 mhr $23,285
L lead Lead miner $51.81 /mhr 434.0 mhr $22,484
L min Tunnel miner 3 $49.96 /mhr 1302 mhr $65,046
L sm Shift mechanic $60.76 /mhr 434.0 mhr $26,369
L loci Loci Operater 2 $57.03 /mhr 868.0 mhr $49,501
L ejm Electrician JM $73.76 /mhr 434.0 mhr $32,014
L eo3- Excavator <3cy $57.03 /mhr 434.0 mhr $24,751
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 434.0 hr $2,505
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 868.0 hr $17,777
E flat Flat car, rail 2 $0.50 /hr 868.0 hr $434
E p140 Pump, subm. 140gpm/20ft head $0.33 /hr 434.0 hr $143

Plant Support
L lab General Labor $48.47 /mhr 434.0 mhr $21,038
L c45- Crane oper. 20-44t $60.15 /mhr 434.0 mhr $26,104
L lo6- Loader oper. <6cy $60.15 /mhr 434.0 mhr $26,104
L mw HD Mech/Welder 2 $60.76 /mhr 868.0 mhr $52,738
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 434.0 hr $25,163
E vf100 Ventilation fan 100hp $4.00 /hr 434.0 hr $1,736
E cs12 Compressor, stationary 1200cfm $15.90 /hr 434.0 hr $6,901
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 434.0 hr $888
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 434.0 hr $22,498
E wtp Water Treatment Plant $15.00 /hr 434.0 hr $6,510

No.
015 ls 10 days 10 work days

manhours
2,200

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 18.00 ft Build Bulkhead Forms 3 day

Pour/Strip Plug 4 day
Concrete Quantity 9.42 cy/lf Point/Patch 1 day
Assumed Thickness of Plug 10 ft General Downtime 20% 2 day
Plug Concrete 94 cy 10 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $15,768
M sts Small tools and supplies $3.00 /mhr 2200 mhr $6,600
L sh Tunnel shifter $53.65 /mhr 200.0 mhr $10,730
L lead Lead miner $51.81 /mhr 200.0 mhr $10,361
L min Tunnel miner 3 $49.96 /mhr 600.0 mhr $29,975
L cfm Carpenter FM 1 $62.92 /mhr 200.0 mhr $12,584
L cjm Carpenter JM 2 $58.58 /mhr 400.0 mhr $23,430
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 400.0 hr $8,192
E flat Flat car, rail $0.50 /hr 200.0 hr $100
E c76 Conc. pump, trailer 76cy/hr 8.00 hr $28.45 /hr 8.00 hr $228
E a6 Agitator car 6cy 8.00 hr 2 $12.00 /hr 16.00 hr $192
E cfc Circular forms/carrier 30lf $6.00 /hr 200.0 hr $1,200
M bc5 Batched Concrete 94.00 cy 1.05 $163 /cy 98.70 cy $16,063
M xc Concrete consumables 94.00 cy $10.85 /cy 94.00 cy $1,020
M stl1 Steel shapes < 300mm 4000 lb Steel Bulkhead Doors $1.30 /lb 4000 lb $5,208
M xmisc Miscellaneous material 50.00 lot Mat'l for Bulkhead Forms $1,000 /lot 50.00 lot $50,000
L lab General Labor $48.47 /mhr 200.0 mhr $9,695
L lo6- Loader oper. <6cy $60.15 /mhr 200.0 mhr $12,029
L mw HD Mech/Welder 1 $60.76 /mhr 200.0 mhr $12,152
E vf100 Ventilation fan 100hp $4.00 /hr 200.0 hr $800
E cs12 Compressor, stationary 1200cfm $15.90 /hr 200.0 hr $3,180
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 200.0 hr $409
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 200.0 hr $10,368
E vf40 Ventilation fan 40hp $3.00 /hr 200.0 hr $600

Subcontract Item Cost

Item Description Item Quantity/Unit Total timeOther fixed timeProduction rate

Other OT pay    

$120,95713.036%
Resource Quantity

   Other ST pay

Resource Unit CostResource Qty/Unit

$136,725
Labor

Work schedule

Material
$28,268
Equipment

Construct Tunnel Plug

Production rate

$78,891 $243,885$0
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

Project

18 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

E wtp Water Treatment Plant $15.00 /hr 200.0 hr $3,000

No.
016 ls 30 days 30 work days

manhours
0

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
Asthetic Shotcrete Work 50 K 5 day
Access Control Bulkhead 75 K 10 day
Perm. Lighting/Ventilation 75 K 10 day
Parking Lot/Grounds Restoration 50 K 5 day
Allowance for Permanent Facilities 250 K 30 day

R/T Code Resource Description Factor Resource Cost
M xmisc Miscellaneous material 250.0 lot Allowace for Items above $1,000 /lot 250.0 lot $250,000

Labor

Work schedule

Production rate Other fixed time

Other OT pay    

Total time

$250,000
Material

$250,000$0
SubcontractEquipment

$0

Item Quantity/Unit
Construct Permanent Facilities
Item Description

$0

Production rateResource Qty/Unit Resource Quantity

Item Cost

   Other ST pay

Resource Unit Cost
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

No.
017 LS

Rental
Value Writeoff Value Writeoff Value Writeoff Amount

48% $17,789K 85% $20,731K 79% $80K

Freight in+out E/D mhrs
M 8.5% $1,512,065

E M 1 ea 88% $500,000 $5,111 3.6 $7,920,000
E M 1 ea 88% $50,000 $1,751 7.1 $5,413,896
E F 1 ea 20% $2,000 12 $63.27 4.7 $97,063
E F 1 ea 75% $2,000 16 $27.65 19.5 $212,785
E F 1 ea 25% $2,000 16 $114 2.1 $75,000
E F 2 ea 65% $2,000 12 $29.04 20.7 $260,000
E P 2 ea 85% $1,000 $2.50 15.7 $17,000
E F 1 ea 65% $2,000 $41.67 7.1 $128,849
E P 3 ea 100% $90.00 0.2 $4,500
E F 1 ea 25% $2,500 $152 2.1 $100,000
E R 1 mo $600 0.2 $30,000
E R 3 mo $11.99 1.9 $9,900
E P 1 ea 10% $500 $80.00 0.2 $4,000
E F 1 ea 75% $500 $42.08 3.9 $58,738
E R 2 mo $133 1.4 $40,000
E F 2 ea 65% $1,500 $26.69 5.1 $58,500
E P 1 ea 85% $10,000 80 $101 3.9 $170,000
E F 1 ea 20% $500 $30.55 0.4 $4,724
E P 1 ea 100% $2.25 4.5 $4,400
E F 1 ea 70% $1,000 12 $11.85 19.5 $91,225
E P 1 ea 100% $0.68 18.4 $5,500
E P 4 ea 100% $0.29 35.6 $5,804
E P 7 ea 100% $0.68 45.2 $19,593
E P 1 ea 75% $2,000 20 $41.46 14.6 $262,500

E F 8 ea 50% $400 $4.01 144 $100,000
E F 1 ea 50% $400 $4.82 18.0 $15,000
E F 1 ea 50% $400 $6.42 18.0 $20,000
E F 1 ea 50% $1,000 $24.08 18.0 $75,000
E F 1 ea 90% $1,000 $38.41 18.0 $119,606
E P 1 ea 100% $800 $8.41 18.0 $26,179

M P 10,992 lf 100% $1.00 $274,800
M P 200 lf 100% $1.00 $5,000
M P 10992 lf 50% $219,840
M P 10992 lf 25% $137,400
M P 11192 lf 80% $1.00 $119,351
M P 11192 lf 80% $1.00 $74,583
M P 11192 tf 100% $1.00 $149,189
M P 4679 lf 80% $1.00 $56,148

M P 1 ea 50% $200 60 $60,000
M P 1 ls 75% $75,000
M P 1 ea 100% $10,000

Other Plant:  $145,000

Temporary Tunnel Lighting
Mine Cable/Transformers

Shop Equipment

6" Discharge Line
4" Water Line

8" Discharge Line
60 lb Rails/Steel Ties/Clips

$26,179

Fanline, 48" Flexable Bagline
Scavanger Bagline

$350,000Water Treatment Plant

on purchases
Hourly Equipment used in Direct Cost Items:  $14,993,977

$10,000
$198,229

$485,317

Locomotive 15ton/140hp

Hydraulic Crane 40ton/105'
$6,152,155

$200,000
$300,000

Project 
Writeoff

Unit Purchase cost, Unit 
Book value, or Rental 

Rate per period

$5,500
$1,451

$1,500

$130,322

$45,000

$3,300
$30,000

Equipment purchases total an estimated $17,789K: Contractor pays 10% in 
October 2012, 50% in March 2013, and 40% in July 2013.

Ownership 
Cost/hr

Equip. 
months

Project Cost 
excluding 

freight/erection

$0

Purchased Equipment Fleet + Purchase

$2,693,378 $18,043,140

Unit Freight & Erection 
(carried in Mob/Demob)

- Ownership cost/hr is based on actual equipment months

$16,440,088Payment via Equipment Mobilization Bid ItemNotes:

Item CostSubcontractLabor

Circular forms/carrier 30lf
Shotcrete pot Aliva, 2cy/hr

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

18 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

R/T

$2,942K

Whatcom County Sales Tax

Number of Units
or Rental PeriodResource Description So

ur
ce

C
od

e
$17,789,004

Item Description

Material

$283,713

Continuous Conveyor System
$9,000,000Mainbeam TBM & BU- 18' dia

Wheel Loader Cat 966/4.8cy

  on-site at a single-shift utilization rate of 173 hours/month.

Item Quantity/Unit

$15,349,762

Fleet Equipment- Source Code:  Fleet, Purchase, Mob Purchase, or Rental/lease.

Equipment Ownership/Mobilization
Equipment

$0

Dozer Cat D6/5.6cy
Flat car, rail

Drill jumbo 3-boom

Cat 301 Mini-Exc 3.8k/.04cy
Hydraulic Exc. 77.8k / 2.05cy

Jackleg drill, 100cfm

Grout Pump-Moyno/Mixer

Agitator car 6cy
ConECo Batch Plant
Conc. pump, trailer 76cy/hr

Compressor, stationary 1200cfm

Pump, subm. 140gpm/20ft head

Ventilation fan 100hp
Pump, trash 200gpm/100ft head

Ventilation fan 40hp

Load-Haul-Dump  6.6ton/4cy

Pickups
Flatbed Truck
Mechanics Truck

TBM Guidence System

General Plant:  $355,785

$30,000

Lineal Plant:  $1,036,312

$150,000

Street sweeper, 8' broom
Generator, skid 725kW
Water Truck

$132,895

$13.33

$40,000

$25,000

$25.00

$200,000

$4,400

$40,000

$23,619

$100,000

$400,000

$2,799

$78,317
$20,000

Fan Enclosure $10,000

$15.00

$40.00
$25.00

$50.00

$8.33
$13.33

$120,000

        4187.1 Gorge Second Tunnel - 18ft 20091016.xls/Indirects
        v8.4  Printed on 10/16/2009, 3:13 PM.  Page 14 of 29



Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

18 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

No.
018 2.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost
L lp $8,357
M sts $3.00 /mhr 2844 mhr $8,532
M 50% of total (balance in Demobilization) $640,447 $320,224
L 240 mhr $60.76 /mhr 240 mhr $14,582
M 1 ea 1000 sf/ea $50.00 /sf 1000 sf $50,000
M 1 loc $10,000 /loc 1 loc $10,000
M 400 sf $80.00 /sf 400 sf $32,000
M 1 loc $15,000 /loc 1 loc $15,000
M 1 loc $20,000 /loc 1 loc $20,000
M 1 loc $15,000 /loc 1 loc $15,000
M 1 loc $10,000 /loc 1 loc $10,000
M 1 set $20,000 /set 1 set $20,000
M 1 set $12,000 /set 1 set $12,000
M 1 office 2 line/office $500 /line 2 line $1,000
M 1 ea 1200 sf/ea $9.00 /sf 1200 sf $10,800
M 1 loc $5,000 /loc 1 loc $5,000
M 1 loc 960 sf/loc $6.25 /sf 960 sf $6,000
M 1 loc 640 sf/loc $6.25 /sf 640 sf $4,000
M 1 loc $5,000 /loc 1 loc $5,000
M 1 loc 400 sf/loc $9.00 /sf 400 sf $3,600
M 1 loc 1600 sf/loc $45.00 /sf 1600 sf $72,000
M 1 loc 1483 lf/loc $25.00 /lf 1483 lf $37,075
M 1 loc 531 lf/loc $25.00 /lf 531 lf $13,275
M 1 loc 2030 lf/loc $25.00 /lf 2030 lf $50,750
L 2 $60.15 /mhr 868 mhr $52,208
L 4 $48.47 /mhr 1736 mhr $84,152
M 5550 sy 0.29167 ton/sy $30.00 /ton 1618.75 ton $48,563
M 9,950 sf $2.01 /sf 9950 sf $20,000
M 3 loc 50000 ea/loc $1.00 /ea 150000 ea $150,000
M 1 loc $500 /loc 1 loc $500

No.
019 1.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost
L lp $3,775
M sts $3.00 /mhr 1302 mhr $3,906
M 50% of total (balance in Mobilization) $640,447 total $320,224
M 1 LS $659,553 /LS 1 LS $659,553
L 4 $48.47 /mhr 868 mhr $42,076
L 2 $60.15 /mhr 434 mhr $26,104

No.
020 18.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost

Asphalt Paving

Labor crew - 2 operators

Silt Fence and other Environmental

Subcontract

Labor premium

Labor premium
Resource Description

Demobilization/Punchlist
Item Description

manhours Equipment Material
1,302

50% of Gen'l Mob less freight

Small tools and supplies

$71,954

Mob/demob paid as scheduled.

$1,055,637
Labor Item Cost

$0$0 $983,683

Item Quantity/Unit

Equipment Operator

0.000

manhours

$0.00

Labor
$0

Equipment
$0

(the duration is from the end of mob to the start of demob)
Item Description
General Plant Operation/Maintenance

Item Quantity/Unit

Small tools and supplies

1,422.000 $470,158.75

Dryhouse

Freight-see equipment ownership

$0.00

$150,941
Resource Qty/Unit Resource Unit Cost

$940,318$0

Mob/demob paid as scheduled.
General Mobilization

(3.9% of equip. cost)
Erection-see equipment ownership

Resource Quantity

Supt./Survey Trailer

Cutter Shop

Office phone/fax

Project Signs

QA/QC lab
Mechanic Shop

Warehouse - Permenant

Satillite Broadband Setup

Labor crew - 4 laborers
Crushed Rock for Yard

Water Treatment Fencing / Gates
Muck Facility Fencing / Gates

Office trailers

Yard Fencing / Gates

Office copier/computers/fax

Job light and power system

Office furnishings

Laborer

5.536%

Resource Description

$0.00

Production rate

Work schedule

Resource Qty/Unit Resource Unit Cost

5.536%
Resource Description Production rate

$1,099,615$0$159,298
Material Item CostEquipmentLabor Subcontract

2,844
manhours

Fire protection system

Item Quantity/UnitItem Description

Fuel+Lube Facilities
Safety Trailer/furninshings

Job water distribution
Job sanitary system

Freight-see equipment ownership

    Other ST pay

Resource Unit Cost Resource Quantity

Work schedule

Production rateResource Qty/Unit

0 $0

Resource Quantity

    Other ST pay

Subcontract
$430,768

$0.00

$68,180

Other OT pay     

Other OT pay     

$430,768
Item Cost

$23,931.54

Material

$23,931.54

Work schedule
$79,648.87 $549,807.62

Other OT pay     
$0.00

    Other ST pay
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

18 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

M $2,500 /mo 18 mo $45,000
M $120 /mo 18 mo $2,160
M $600 /mo 18 mo $10,800
M $600 /mo 18 mo $10,800
M $2,000 /mo 18 mo $36,000
M $600 /mo 18 mo $10,800
M $3,000 /mo 18 mo $54,000
M $1,500 /mo 18 mo $27,000
M $1,500 /mo 18 mo $27,000
M $2,500 /mo 18 mo $45,000
M $3,000 /mo 18 mo $54,000
M $2,000 /mo 18 mo $36,000
M $600 /mo 18 mo $10,800
M $1,000 /mo 18 mo $18,000
M $1,000 /mo 18 mo $18,000
M $1,315 /mo 18 mo $23,677
M $96.13 /mo 18 mo $1,730

No.
021 62 day

Saturday Sunday Saturday Sunday Total

62 0 62
10 hr/shift 1 62 0 62

18.00 mo End Mob to Start Demob x 80%= 14.4 mo
62 weeks

R/T Factor Resource Cost
L lp $65,105
M sts $3.00 /mhr 3100 mhr $9,300
L sh $53.65 /mhr 620 mhr $33,264
L min 2 $49.96 /mhr 1240 mhr $61,949
L mw 2 $60.76 /mhr 1240 mhr $75,340
E p200 Run 3 ea 24 hours 9 $2.05 /hr 5580 hr $11,417
E p140 Run 5 ea 24 hours 15 $0.33 /hr 9300 hr $3,069
E vf100 $4.00 /hr 620 hr $2,480

No.
022 26.8 mo

Vehicles 11 ea 219.1 vmo Relocations 15 ea

21.25 Start Mobe to End Demobe
18.00 End Mob to Start Demobe
26.75 Entire Project

R/T Class Resource Description R? V? Factor Resource Cost
L  - 34.1% $1,033,365
L KP Project Sponsor y y 1 ea 26.8 mmo/ea 0.2 $20,000 /mmo 5.35 mmo $107,000
L KP Project Manager y y 1 ea 26.8 mmo/ea $13,000 /mmo 26.75 mmo $347,750
L EP General Supt. y y 1 ea 21.3 mmo/ea $12,500 /mmo 21.25 mmo $265,625
L EP Walker y y 2 ea 18.0 mmo/ea $9,000 /mmo 36 mmo $324,000
L EP Project Engineer y y 1 ea 26.8 mmo/ea $10,000 /mmo 26.75 mmo $267,500
L EP Field Engineer y 3 ea 18.0 mmo/ea $6,000 /mmo 54 mmo $324,000
L EP Office Engineer y 1 ea 26.8 mmo/ea $5,000 /mmo 26.75 mmo $133,750
L EP Business Mgr./Recept y 1 ea 21.3 mmo/ea $8,000 /mmo 21.25 mmo $170,000

$170,553

$4,061,740

38.2%

Item Quantity/Unit

Duration Resource Unit Cost
weighted average

Resource Quantity
Labor burden for personnel below - see the 'Resources' sheet

Personnel

Equipmentman-months
(the duration is from NTP to project completion)

Item CostSubcontract

$150.00

Weekend days workedshift/day

$273.64

Other weekends

50.000 $0.00
$0

Resource Quantity

Pump, subm. 140gpm/20ft hea

$151,840.74

'R?' and 'V?' codes denote if relocation expenses (both ways) are paid or a vehicle assigned, respectively - see cost item 023.

$0.00

Material

Resource Unit Cost

$0
$0.0012.798 $151,840.74

See the 'Resources' sheet for an explanation of field supervisory class codes, and associated labor burdens.

$0.00
$0 $0342 $4,061,740

Drinking water supplies

78 weekends between the end of Mobilization and the start of Demobilization

Pump, trash 200gpm/100ft he

Labor premium
Resource Description Resource Qty/Unit

(weighted by labor classification and mhrs)

Ventilation fan 100hp

Production rate

$16,966

Work schedule

HD Mech/Welder 
Tunnel miner
Tunnel shifter
Small tools and supplies

Item Description

Material Item CostLabormanhours
Weekend Maintenance

Equipment

Weekend days worked
$4,224.56
$261,923$9,300

$3,800.92
% weekends worked

Office cleaning

Fire Protection supplies

Craft shop maintenance
Cell phone/radio fees

Sweeper driver

Office supplies

$235,6573,100

Item Quantity/Unit

Labor

Item Description
Field Supervision

Water treatment plant supplies

Access road maintenance

Office phone/fax/data line fees
Office copier/computer/fax supplies

Street sweeper, 8' broom

Dryhouse supplies

First Aid supplies

Job sanitary system maintenance
Job Light and power supplies

Subcontract

QA/Qc lab supplies
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

18 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

L KP Safety Manager y y 1 ea 21.3 mmo/ea $10,000 /mmo 21.25 mmo $212,500
L EL Off-shift Safetyman y 1 ea 18.0 mmo/ea $5,000 /mmo 18 mmo $90,000
L KP Equipment Supt. y y 1 ea 21.3 mmo/ea $11,000 /mmo 21.25 mmo $233,750
L KP Electrical Supt. y y 1 ea 21.3 mmo/ea $11,000 /mmo 21.25 mmo $233,750
L EP Survey Party Chief y y 1 ea 21.3 mmo/ea $9,000 /mmo 21.25 mmo $191,250
L NL Instrumentman 1 ea 21.3 mmo/ea $6,000 /mmo 21.25 mmo $127,500

No.
023 26.8 mo

R/T Factor Resource Cost
M 777 mmo 4.33 chk/mmo $5.50 /chk 3365 chk $18,508
M 342 mmo 2 chk/mmo $5.50 /chk 685 chk $3,768
M 42 test $500 /test 42 test $21,000
M 15 move 1 ea/move $5,000 /ea 15 ea $75,000
M 15 move 1 mo/move $9,341 /mo 15 mo $140,122
M 20 m-trip $2,500 /m-trip 20 m-trip $50,000
E 219 vmo $300 /vmo 219.1 vmo $65,730
M 2 mo $25,000 /mo 2 mo $50,000
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $12,000 /yr 2.2 yr $26,400
M 2.2 yr $48,000 /yr 2.2 yr $105,600
M 2.2 yr $12,000 /yr 2.2 yr $26,400
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $48,000 /yr 2.2 yr $105,600
M 2.2 yr $10,000 /yr 2.2 yr $22,000
M 2.2 yr $60,000 /yr 2.2 yr $132,000
M $2,000 /mo 26.75 mo $53,500
M 3 mo/mtg $4,800 /mtg 8.916667 mtg $42,800
M 6 mo/mtg $3,500 /mtg 4.458333 mtg $15,604
M $500 /mo 26.75 mo $13,375
M 1 LS $25,000 /LS 1 LS $25,000
M 1 LS $25,000 /LS 1 LS $25,000
M 1 LS $100,000 /LS 1 LS $100,000
M 24 trip 1 md/trip $500 /md 24 md $12,000
S 3 mo 504 hr/mo $200 /hr 1512 hr $302,400
S 1 LS $50,000 /LS 1 LS $50,000
S 1.00 LS $50,000 /LS 1 LS $50,000

No.
024 LS

R/T Factor Resource Cost
M $51.3 $8.00 /K Bid $51,281 K bid $410,245
M $51.3 M cost 2.3 yr $4.00 /K-yr $117,945 K-yr $471,782
M 219.1 vmo $70.00 /vmo 219.1 vmo $15,337
M 2.3 yr $20,731 K/yr $12.00 /K $47,681 K $572,176
M 1 LS $250,000 /LS 1 LS $250,000
M 1 LS $50,000 /LS 1 LS $50,000
M 1 LS $10,000 /LS 1 LS $10,000
M 1 LS $100,000 /LS 1 LS $100,000
M 1 LS $50,000 /LS 1 LS $50,000

(the duration is from NTP to project completion)
Material

Item Description

Resource Qty/Unit

$65,730
$45,685.08

$402,400
$0.00

Home Office Overhead
items:  1.1% of bid.

Resource Unit Cost Resource Quantity

Resource Unit CostProduction rate
$15,042.99

Resource Quantity

$1,222,076
$63,185.27

Equipment SubcontractLabor

State/Local business tax

Fire marshall

Personnel recruiting
Legal fees

Corporate department charge

Incident deductibles

Contractor equip. insurance

Contractor inspection/travel expense

Accounting department charge

Design department charge

Equipment department charge
IT/EDP department charge

HR department charge

Audit fees

Automobile/pickup insurance
Builder's risk

M unescalated bid
Production rate

Resource Description

Travel expenses

$0

Submittal preparation support

Payroll processing, wage labor

Drug tests

Temporary living, salary labor

Payroll processing, salary labor

Supervisory vehicle O&M

Relocation expenses

$0.00

Overhead Maintenance/Service

$0
Item Cost

Bonds, Insurance, and Taxes
Item Quantity/Unit

$0

Item Description

$1,929,539

$1,690,206
Item Cost

Item Quantity/Unit

Resource Description Resource Qty/Unit

Labor

Xfer to 
Mob?

Basis of contractor's equipment insurance is $2,942K fleet book value + $17,789K new purchases.

$1,929,539$0
Unclassified MaterialEquipment Subcontract

Unreimbursed partnering expenses
Unreimbursed DRB expenses
Project website maintenance

Post-construction survey
Geo Instrumentation

Environmental Consultant
Full Time TBM/Conveyor Consultant

Geotech Consultant

Job photographs/video

Performance bond

Permits and licenses

Excess liability umbrella

Pre-construction survey

Items which are specified to be paid under General Mobilization are calculated here and flagged 'Y' in the 'Xfer to Mob?' field.
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

18 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

No.
025 LS

R/T Markup Resource Cost
M 35% $3,004,476
M 40% $1,624,696
M 5% $848,991
M 5% $608,532
M 10% $308,871

No.
026 LS

Net 30 days 5.25% 30 days

R/T Resource Cost
M 43 days 100% $47,369
M 38 days 100% $22,570
M 5 years 100% $336,488
M 30 days 100% $32,562
M 19 mo 0% $92,730
M 27 mo 0% $62,256

No.
027 LS

R/T Factor Resource Cost
M 134.4 Kmhr 1000 mhr/Kmhr 1.424 $3.70 /mhr 191349.2 mhr $707,992

No.
028 LS

N

R/T Escalated Cost
L 2 $2,128,747
L 12 $906,219
E 12 $4,921,856
M 12 $2,574,270
S 12 $711,019

No.
029 LS

N
C/T Resource Cost
T 20.0% $10,256,100
T 5.0% $2,564,000

6.7%

Item CostSubcontractEquipment
$0

14.2% of cost
$6,395,566

cash; 100% securities; net 4.3% rate
cash; 100% securities; net 4.3% rate

3.6%

Item Quantity/Unit

0.7%

10% reduced to 5% at 75% of earned value

Item Cost
$0 $593,975

based on 2 payroll periods/mo
based on 4 payroll periods/mo

of purchase financed

Notes
  Project
Allocation

of cost items 001-023

$241,988

Equipment

Item Quantity/Unit

Unclassified Material

$4,061,740

Resource Quantity

Direct Labor

$12,170,644

Securities ROR

Description

Field Supervision

Labor

(60 payments x $54,319/mo - $2,860,981 x 100% allocation) x 85% average job writeoff.

1.0%

$3,088,713Subcontract

Item Description
Contractor Markup

Material
Equipment

$4,061,740

Resource Description

Status (Additive)

Financing Charges

Field supervision payroll/add-ons

$0

Pay 10% over PWR = $3.70

Item Description

$5,223,172$922,291
$6,018,939$2,034,082

Total Escalation

Field Supervision

(monthly)

10/16/2009

Labor
$1,863,847

Base Date

$11,242,111

Status (Non-Additive)

Item Description

(semi-annually)

1.4%
1.9%

Unclassified Material

Average
Financing Period

$17,789,004 + $1,512,065 tax - $16,440,088 up-front equipment mobilization = $2,860,981 net.

Material (including unclassified)
Subcontracts 5.0%

Escalation-excluded from estimate

$1,171,119
$4,921,856

Equipment

Escalation Rate/Year

Equipment
$4,061,740 5.0% (monthly)

Production rate

Subcontract Item Cost

Item Quantity/Unit

Material

$711,019

10/16/2009
(monthly)
(monthly)

$3,088,713
$18,566,210

10/16/2009

Item Description
Owner Contingency-excluded from estimate

$16,979,811

10/16/2009

4.0%
10/16/20096.0%

Item Quantity/Unit

Amount Contingency Level
$0 $12,820,100$0$12,820,100

SubcontractEquipment Unclassified Material

Bidding Climate
Changes During Construction (excluded)

Design Definition $51,280,692 of total
Type of Contingency

$0
Labor

Status (Non-Additive)

of total$51,280,692

Retained earnings

Item Quantity/Unit

$0 $6,395,566$0

Last retention release

$16,979,811

Item Description

Resource Quantity
$8,584,218

Labor

Cost of capital

Subcontract

Direct labor payroll/add-ons

Equipment purchases/tax financing

$7,530,754

$2,860,981

First retention release
Material purchases/tax $7,427,073

Progress payments

$1,923,023
$641,008

Item Cost

  Compounding Periods

Escalation is applied from the base dates given below to NTP, and from there is calculated to the midpoint of each schedule activity for

Escalation up to October 1, 2012 NTP

Resource Description
Direct Labor

$3,034,966

Status (Additive) $0
Resource Description Resource Qty/Unit

$0 $593,975

Equipment purchases/tax financing

Equipment

Calculate finance charges on the time elapsed from expenditures to perform the work to revenue received from progress payments.

Invoices

Resource Unit Cost Resource Quantity

Contractor Contingency

$0 $707,992
Subcontract

$707,992
Unclassified Material Item Cost

$0
Labor

$2,887,774
$469,032$1,651,979

5.5%

$2,574,270

direct costs and on a yearly basis over the project duration for indirect costs.  The average composite annual escalation rate is 5.1%.

$8,584,218
Unescalated Cost

Escalation after NTP
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Job No.  Estimator Rev Computed on
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Basis:
Ind. Rate Exp. Mod  Eff Rate Tax Rate Annual Inc. Cap

14.0% 14.0% 6.200% $106,800
10.0% 10.0% 1.450%

1.0% 1.0% 0.800% $7,000
5.400% $35,700
0.130%

1.5x
2.0x

2.0%

Code
Hourly

Base+Vac
Hourly

Fringes
Insurance

& Taxes
Misc. 

Gen'l OT
Adjusted
Rate/mhr Total mhrs Total Cost

lab $26.64 $11.42 $9.73 $0.69 $48.47 7,696 $373,060

c45- $33.19 $14.23 $11.87 $0.85 $60.15 1,534 $92,265
eo3-6 $33.54 $14.37 $11.99 $0.86 $60.76 50 $3,038
eo3- $31.44 $13.48 $11.30 $0.81 $57.03 826 $47,106
lo6- $33.19 $14.23 $11.87 $0.85 $60.15 10,788 $648,865
mw $33.54 $14.37 $11.99 $0.86 $60.76 16,266 $988,289
bpo $33.19 $14.23 $11.87 $0.85 $60.15 300 $18,044
bpl $25.37 $10.87 $9.31 $0.66 $46.20 300 $13,861
ctrm $33.54 $14.37 $11.99 $0.86 $60.76 3,692 $224,318

sh $30.22 $11.78 $10.90 $0.76 $53.65 8,316 $446,171
min $27.48 $11.78 $10.00 $0.71 $49.96 25,308 $1,264,350
lead $28.85 $11.78 $10.45 $0.73 $51.81 7,696 $398,694
powd $27.48 $11.78 $10.00 $0.71 $49.96 656 $32,773
ct $26.64 $11.42 $9.73 $0.69 $48.47 656 $31,799
bfm $30.22 $11.78 $10.90 $0.76 $53.65 2,880 $154,518
bjm $27.48 $11.78 $10.00 $0.71 $49.96 5,728 $286,162
sm $33.54 $14.37 $11.99 $0.86 $60.76 10,152 $616,815
loci $31.44 $13.48 $11.30 $0.81 $57.03 8,554 $487,829
tbm $31.79 $13.62 $11.41 $0.82 $57.64 3,692 $212,808

ejm $40.84 $17.50 $14.38 $1.05 $73.76 10,152 $748,860

cfm $35.54 $13.85 $12.64 $0.89 $62.92 1,680 $105,705
cjm $32.31 $13.85 $11.58 $0.83 $58.58 3,360 $196,814
lp 11.4% of labor $972,951

$29.38 $12.38 $10.56 $0.75 $53.07 2,844 $150,941
$28.99 $12.21 $10.42 $0.74 $52.37 1,302 $68,180

mhrs

Carpenters
Carpenter FM

General/Saturday overtime

Workers' Compensation

CIGA/Terrorism/Other Add-ons

Overtime

Jacobs Associates  ♦  Engineers/Consultants

General Labor

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Sunday/Holiday overtime

Fed. Medicaid Tax

WA Unemployment Tax
Rate

Labor premium

Electrician JM
Electricians

Carpenter JM

Fed. Unemployment Tax
$421,386
$589,940

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Fed. Social Security Tax

$42,139

Operating Engineers

Commercial General Liability

Bullgang labor
Shift mechanic

Powderman

Tunnel miner
Lead miner

Tunnel shifter
Tunnel Labors/Operators

Batch Plant Labor
Cutter Mechanic

Batch Plant Operator

55.4% average base+vac to total rate.  10.9% average payroll tax on
$31.35/hr average base+vac rate.  27.1% average labor burden.$104,877

WA Workers Comp

Daily
Subsistance/TravelResource/Group Description

built in rates

Laborers

Misc. General overtime

Client
Gorge Second Tunnel

Memo:  Estimate Total

DIRECT LABOR

Employer Insurance Add-ons Employer Payroll Tax Add-ons
Prevailing wage rates 8/31/08 for Whatcom or King Counties http://www.lni.wa.gov/prevailingwage/jwages/20082/KING.pdf

18 ft Diameter Alternate

Loader oper. <6cy 

Excavator 3-6cy 
Excavator <3cy 

Crane oper. 20-44t 

HD Mech/Welder 

TBM Operator

Total Craft Labor

Overall average

$2,128,747
unescalated payroll 134,428

(excluded from estimate)
$8,584,218$4,208,186

Craft Labor Escalation

$0.00
$0.00

Mobilization Labor
Demobilization Labor

Loci Operater

Bullgang foreman
Chucktender
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:54 PM

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project Client
Gorge Second Tunnel
18 ft Diameter Alternate

Ind. Rate Exp. Mod  Eff. Rate Rate
1.8% 1.8% 8.0%
5.0% 5.0% 10.0%

5.0%
2.0%

Class
Total

Burden
KP 39.4%
EP 31.4%
EL 26.4%
NP 33.4%
NL 28.4%

342 $4,061,740

mmos

KP, EP, EL, NP, NL

$906,219

Non-exempt salaried OT

Total Cost

KP, EP, NP
NP, NL

Total mmos

Memo:  Estimate Total
Workers' Compensation

$151,419

    Permanent Employee Benefits

Retirement/Pension plan

Key empl. bonus plan

9.6% payroll tax rate based on $8,846/mmo weighted base salary.

$3,028,375

KP

Total Supervisory Labor unescalated payroll

Key permanent employee

Non-exempt local hire employee

(excluded from estimate)
$4,061,740342

Supervisory Labor Escalation
Supervisory Salaries

Applied to classifications

Employee medical plan

FIELD SUPERVISORY LABOR (see cost item 022)

$54,511
Employer Insurance Add-ons

Field Supervisory Labor Classification

Employer Payroll Tax Add-ons

Commercial Gen'l Liability

Non-exempt permanent employee
Exempt local hire employee
Exempt permanent employee
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:54 PM

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project Client
Gorge Second Tunnel
18 ft Diameter Alternate

2007
8 $0.00 /kWh kWh
High $2.80 /gal gal

$2.75 /gal gal

Code
Air Diesel 
Elec Gas HP/CFM HPF

Equipment
Value

Parts 
Cost/hr

Elec/Fuel
Cost/hr

Operating 
Cost/hr Total hrs

Total Operating
Cost

b301 D 17 65 $35,816 $3.96 $1.81 $5.77 826 $4,768
he330 D 222 60 $354,586 $32.97 $21.84 $54.81 50 $2,741
cnvyr E 551 50 $6,152,155 $10.00 $0.00 $10.00 3,092 $30,920
tbm18 E 2000 70 $9,000,000 $180.00 $0.00 $180.00 1,549 $278,903

L966 D 233 65 $312,358 $27.00 $24.84 $51.84 7,696 $398,944

d6 D 145 70 $198,229 $28.99 $16.65 $45.64 3,092 $141,107

hc40 D 250 65 $509,689 $31.33 $26.65 $57.98 1,534 $88,941

lhd4 D 182 70 $300,000 $25.00 $20.89 $45.89 656 $30,106
dl15 D 140 50 $200,000 $9.00 $11.48 $20.48 8,954 $183,378
flat $10,000 $0.50 $0.50 6,808 $3,404

dj3 E 70 70 $400,000 $16.00 $0.00 $16.00 656 $10,496

c76 D 127 70 $83,861 $13.87 $14.58 $28.45 1,396 $39,716
sp2 E 7 75 $23,619 $5.76 $0.00 $5.76 155 $890
a6 E 55 85 $45,000 $12.00 $0.00 $12.00 2,192 $26,304
grt A 600 50 $40,000 $10.00 $10.00 50 $500
cfc E 80 30 $300,000 $6.00 $0.00 $6.00 1,680 $10,080
wbp E 100 75 $200,000 $25.00 $0.00 $25.00 300 $7,500

leg A 100 65 $2,500 $0.60 $0.60 50 $30

cs12 E 360 75 $135,462 $15.90 $0.00 $15.90 7,696 $122,366
p200 D 10 90 $1,447 $0.57 $1.48 $2.05 19,838 $40,589
p140 E 2 90 $2,983 $0.33 $0.00 $0.33 28,864 $9,525
vf40 E 40 90 $4,000 $3.00 $0.00 $3.00 1,956 $5,868
vf100 E 100 90 $5,500 $4.00 $0.00 $4.00 8,066 $32,264
wtp E 15 90 $350,000 $15.00 $0.00 $15.00 6,332 $94,980

$15,349,762
7,362 $65,730

hrs

$39,133

$0
$452,223

Memo:   Estimate Total including General Plant Mob/O&M

Locomotive 15ton/140hp

Wheel Loader Cat 966/4.8cy

Drill jumbo 3-boom

Dozer Cat D6/5.6cy
Dozers/Graders

$16,979,811120,850

Load-Haul-Dump  6.6ton/4cy

Hydraulic Crane 40ton/105'

Hydraulic Exc. 77.8k / 2.05cy

14,230

Electricity 4,735,601Region
161,508

EQUIPMENT

Diesel

Basis:  COE Rates, Year            Unit Cost

Cat 301 Mini-Exc 3.8k/.04cy

Haul Units

Flat car, rail
Drill Units

Concrete Equipment
Conc. pump, trailer 76cy/hr

Lift Units

Fuel/Power Factor

Mainbeam TBM & BU- 18' dia

Gas

Resource/Group Description

Loaders

Continuous Conveyor System

Shotcrete pot Aliva, 2cy/hr
Agitator car 6cy
Grout Pump-Moyno/Mixer
Circular forms/carrier 30lf
ConECo Batch Plant
Air/Power Tools
Jackleg drill, 100cfm
Plant Equipment
Compressor, stationary 1200c

Equipment Escalation $4,921,856

Water Treatment Plant

Ventilation fan 40hp
Ventilation fan 100hp

Pump, subm. 140gpm/20ft hea
Pump, trash 200gpm/100ft he

(excluded from estimate)
Overhead Maintenance/Service Equipment

Total Equipment

Equipment Ownership

        4187.1 Gorge Second Tunnel - 18ft 20091016.xls/Resources
        v8.4  Printed on 10/16/2009, 3:13 PM.  Page 21 of 29



Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:54 PM

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project Client
Gorge Second Tunnel
18 ft Diameter Alternate

Code
Add Tax

(-/N)?
Unit Cost 

F.O.B Job Total Quantity Total Cost

tax

sts mhr $3.00 134,428 $403,284

cs sack $10.85 3 $29
c5 cy $143.22 50 $7,161
xc cy $10.85 4,662 $50,583
dms cy $321.16 282 $90,532
xs cy $16.28 335 $5,450
bs5 cy $271.25 69 $18,689
bc5 cy $162.75 4,895 $796,678

rp lb $0.68 28,200 $19,276
xr lb n $0.08 28,200 $2,256
stl1 lb $1.30 4,000 $5,208
bs2 lf n $0.35 738 $258

swlx5 ea $22.79 2,096 $47,753
dsi10 ea $43.40 20 $868
wwf4 sf $0.34 94,553 $32,162
rcs13 lb $1.63 39,844 $64,847
ct ea $217.00 280 $60,760

pow lb $1.80 12,566 $22,633
trim lb $3.12 2,919 $9,120
det ea $4.22 2,405 $10,151
delay ea $3.14 245 $770

ctr bcy $5.43 101,915 $552,888

xmisc lot n $1,000 480 $480,000
$2,693,378

$931,786
$979,777
$430,768

$1,222,076
$1,929,539
$6,395,566

$593,975
$707,992

Code Total Quantity Total Cost

muck lcy $13.13 179,910 $2,361,313
rfpf ls $25,000 1 $25,000

500t day $15,000 20 $300,000
$402,400

(excluded from estimate)

$51,280,692

Concrete, 5000psi mix

Dry Mix Shotcrete

Add-ons
Whatcom County Sales Tax

Shamrock 06/06$10.00

$0.08

Recent Contractor Prices
Recent Contractor Prices
Recent Contractor Prices
Recent Contractor Prices

Notes

Plug Price

Unit Cost/Measure  

(unclassified)Contractor Markup

Equipment Ownership/Mobilization Materials and Taxes

Bonds, Insurance, and Taxes Materials

(unclassified)

Miscellaneous material

Financing Charges

(unclassified)
Overhead Maintenance/Service Materials

$25,000.00

$2,574,270

Demobilization Freight and Materials
Mobilization Freight and Materials

$1,000

(excluded from estimate)

Reinforcing steel mat'l
Steel shapes < 300mm

500 ton crane rental $15,000.00

Miscellaneous
TBM cutters/drag teeth $5.00 Plug Price

$0.31

$21.00

$0.63
Metals/Structural Steel
Reinforcing steel, plain

CT Bolt - corrosion resistant

Blasting Powder - Dyno AP

Detonators - non-el

Blasting Materials

Trim Powder - Dyno Split

Surface Delays - non-el

Batched Shotcrete SFR
Shotcrete consumables

Concrete consumables

Bits/Steel 2" dia drill/spile

Pre-Rolled WWF 4inx4in
10ft Dywidag #10 Spile
Swellex Bolt 5 ft

$132.00

Memo:  Tax on Material8.500%

MATERIALS

Resource/Group Description

Small tools and supplies $3.00

Cement, Portland 94lb sack

$15.00

Batched Concrete

Hanson - Sunol 09/07
$10.00

$296.00 Surecrete 11/07

$250.00
$150.00

Plug Based on Caldecott +10%
Plug Based on Caldecott +10%

Ground Support

Rolled Channel Steel C6x13

$3.89
$2.89

$2.88
$1.66

Rock Fall Protection Fence
Specialty Subcontracts

Sitework

EPBM/Roadheader-Related

Concrete/Cement

$140,666

$1.20

Harris Rebar 08/07

$18,566,210

General Plant Operation/Maintenance Materials

$0.35

$200.00
$1.50

$40.00

$3,088,713

SUBCONTRACTS

Muck disposal $13.13

Contractor Contingency (unclassified)

Resource/Group Description

Total Material

Unit Cost/Measure  

Material Escalation

Overhead Maintenance/Service Subcontracts
Subcontract Escalation

Plug Price

Notes

$711,019
Total Subcontract

Unescalated Construction Bid

…and Equipment Purchases
(6.7% of raw direct labor rate)

$1,512,065

DR Klug 10/07

Atlas-Copco 10/07
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2:54 PM

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project Client
Gorge Second Tunnel
18 ft Diameter Alternate

Exclude?
/mo
/mo
/mo
/mo
/mo

Calendar 
Year

Total
Project

9 22
6 16

15 38

GP operation/maintenance

Overhead/Profit

Average Cost/month

- 
$15,379,018 30.0%

Unescalated Construction Bid
Owner Allowances

Total

but exclude contractor contingency$15,267
Field supervision

Holiday

DISTRIBUTION OF PROJECT NON-WORKDAYS

 2         1         0         0         1         0         1         0         1         1         4        4 

$36,270,100

- 

001 - 017, 020 - 021

$15,010,592
Labor

- 

Total

- - 
- 

Equipment

- 

$2,659,617

- 
- 

$33,746,422Directs, Equipment, and Plant
Mobilization/Demobilization

Unescalated Construction Bid
30%Relative Direct* + Indirect* Costs

Total
$2,155,252

- - 
$16,979,811

- 

65.8%

Monthly costs include adjustments totalling 4.9% for:

45.6%
100.0%

UNESCALATED TIME-RELATED INDIRECT COST BREAKDOWN

$51,280,692

Material

018 - 019

% Direct, Equipment 
and Plant Cost

$51,280,692

6.4%

100% on $41,653,6207%

SUMMARY BY COST TYPE

Cost Type

- 

152.0%

$3,088,713

Applicable Cost Items

022 - 027

4.2%

21%

% Total Estimate

41%
$18,566,210

$9,627,072

Cost Type

$402,400$6,279,521

Subcontract
Direct* Cost $8,117,308
Indirect* Cost $4,528,649
Indirect Cost (unclassified)
Owner Allowances

SUMMARY BY RESOURCE TYPE

$12,645,957

$1,547,353

- 
$15,432,458

Escalation-excluded from estimate

$2,686,313

Total

Cost Type

Inclement Weather Day

Type of non-workday

Lineal/Other Plant Equipment CFC

 1         0         0         0         0         0         0         0         0         1         2        2 

/mo (excluding markup)

  -  financing charges

Jan        Feb        Mar        Apr        May        Jun         Jul         Aug       Sep        Oct        Nov       Dec

$66,295
$271,109

OH maintenance/service

  -  bonds, insurance, and taxes

$337,005 /mo (including markup)

 1         1         0         0         1         0         1         0         1         0         2        2 

$25,109

$159,016
Weekend maintenance

$5,423
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Estimate Properties and Assumptions
Second Tunnel Length 10842 lf TSC 1 85% Spot rock bolts
Second Tunnel Diameter 18 ft TSC 2 13% Pattern rock bolts
Starter Tunnel Length 150 lf TSC 3 2% Steel ribs + WWF + Shotcrete
Starter Tunnel Diameter 20 ft Length of Upstream Connector 29 lf
Instant. Rate of Penetrantion 0.24 in/rev Length of Downstream Connector 89 lf

Labor Assumptions
Initial Work (Portal, Starter) 1 shift/day 10 hour/shift 5 day/week
Other ST Pay 0 shift dif 0 travel 0 total
Working Hours per day 9.5 0.5 hour lunch/shift
Production Hours per day 10 Assuming No Shutdown for Individuals Lunch Breaks

TBM Production/Connections 2 shift/day 10 hour/shift 5 day/week
Other ST Pay 0.25 shift dif 0.5 travel 0.75 total
Paid Working Hours per day 18.5 0.5 hour lunch/shift
Production Hours per day 19.5 Assuming No Shutdown for Individuals Lunch Breaks

Drill+Blast Starter Tunnel Excavation
Finished Diameter ft 20

Nominal width ft 20.0
Nominal height ft 20.0

Flat invert width ft 20.0
Average overbreak in 10

Perimeter hole spacing in 18
Stope hole spacing in 36

Burden to spacing ratio 0.75
Number of burn holes ea 4

Stope hole charge density lb/ft 0.8
Perimeter hole charge density lb/ft 0.3

Blasthole overdrill 10%
Excavation bcy/lf 15.52
Overbreak 10.2%

Arch/Rib perimeter sf/lf 55.7
Burn holes each 4

Stope holes each 49
Perimeter holes each 33

Total holes/round each 86
Trim powder lb/lf 10.9

Blasting powder lb/lf 44.9
Total powder lb/lf 55.8

Powder factor lb/bcy 4.0

Starter Tunnel Mucking Production - LHDs
Distance to rehandle station 350 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 2 mph 2.0 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 33 bcy/hr

Dump/manoeuver time 0.5 min 0.5 min
Inbound travel time 4 mph 1.0 min

LHD cycle time 4.0 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

ST Unsupported Cycle 6 ft/round
Drill move in/setup 10 min 10 min
Collar blast holes 86 hole 1 min/hole 2 drills 43 min

Drill blast holes 86 hole 6.6 ft/hole 2.5 ft/min 2 drills 114 min

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
Jacobs Associates  ♦  Engineers/Consultants

18 ft Diameter Alternate
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CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
Jacobs Associates  ♦  Engineers/Consultants

18 ft Diameter Alternate

Drilling cycle 167 min
Charge holes/wire up 86 hole 2 min/hole 4 men 43 min

Evacuate 5 min 5 min
Smoke time 20 min 20 min

Blasting cycle 68 min
Water muckpile/scale 20 min 20 min

Muck round 15.5 bcy/lf 6 ft round 33 bcy/hr 169 min
Mucking cycle 189 min

Theoretical Cycle Time 424 min
Allowance for downtime 15% 64 min

Advance utilities 30 min every 24 lf 8 min
Sustained Advance Rate 8.2 hr/round 6 ft/round 10 hr/day 7.3 ft/day

ST Type I Support Cycle 6 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 167 min

Blasting cycle 68 min
Mucking cycle 189 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 4.2 hole 1 min/hole 2 drills 2 min

Drill anchor holes 4.2 hole 5.5 ft/hole 2.5 ft/min 2 drills 5 min
Install rock anchors 4.2 hole 1.5 min/hole 2 crews 3 min

Anchor cycle 20 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 6 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 443 min

Allowance for downtime 15% 67 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 8.6 hr/round 6 ft/round 10 hr/day 7.0 ft/day

Main-Beam Hardrock TBM Cycle 18.00 ft excavated diameter 10,842 lf
Max gage cutter speed 594 fpm

Reach 1 2 3 4 5 6
Length 10,842 lf

Average Instantaneous ROP 0.20 inch/rev
Rate of Penetration 10.5 ft/hr

Excavate stroke 4.0 ft stroke 10.5 ft/hr over 1 reach 22.9 min
Regrip 5.0 min 5.0 min

Basic Cycle 27.9 min
Erect support min Spot and Pattern Bolts installed off CP 0.0 min

Downtime-general 20% 5.6 min
Advance theodolite delay 30.0 min each 200 lf 0.6 min

Advance track/utilities delay 20.0 min each 32 lf 2.5 min
Add/Vulcanize Conveyor Belt 540.0 min each 600 lf   Vulc 1/2 on weekends 3.6 min

Probe Drill 240 min each 150 lf 6.4 min
0.0 min

Sustained cycle 46.6 min
Sustained advance rate 90 lf/day based on 17.5 mining hrs/day 120.3 day

 % Delay for learning curve 50% of rate 10% of length 12 day delay
% Delay for curve alignment 95% of rate 5% of length 0.3 day delay

 % Other delay of rate of length 0.0 day delay
Install Ring Beams and SC 15.0 day 15.0 day delay
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CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
Jacobs Associates  ♦  Engineers/Consultants

18 ft Diameter Alternate

Delay for Inflows / Bad Ground 7.0 day 7.0 day delay
Shift change delay hr/d for lf 0.0 day delay

Overall advance rate 70 lf/day 49% utilization 154.6 day

Continuous Conveyor Requirements
Conveyor surge capacity (150%) Peak TBM production 220 tph
Maximum haul distance 10,992 ft

Adverse(+)  elevation change -230.832 ft (regenerative) Conveyor capacity 330 tph
Optimized belt width (24 in) Optimized 24" belt speed 274 fpm (ok)

Muck surcharge angle (20 degrees)
Idler angle (35 degrees) Continuous rating 111 hp

Muck in-situ weight 165 lb/cu.ft Peak rating 314 hp
Muck swell factor 1.7 lcy/bcy

Diesel Shuttle Locomotive Requirements
Maximum haul distance 10,842 ft Inbound Outbound

Max. inbound grade (Note 1) 2.1% Trial loci weight tons
Avg travel speed inbound (8 mph) Remaining train weight 7.0 3.0 tons

Avg travel speed outbound (10 mph) Total resistance  (Note 4) 100.0 16.0 lb/ton
Load supply car (2.0 min)

Loci carries supplies for (4 shoves) Minimum locomotive required 2.3 ton
Supply car weight (6,000 lb) continuous rating 25 hp

Supplies weight (4 shoves) (8,000 lb) peak rating 30 hp
Maximum acceleration (0.2 mph/sec) Number of locomotives required 1 each

Rail friction factor (Note 2) (0.2 factor) based on a max theoretical round trip time
Rolling resistance (Note 3) (40.0 lb/ton) of 30 min during the  min basic TBM cycle

Notes:
1.  An adverse (positive) inbound grade is one that slopes up to the face.
2.  Typical values range from 0.10 for wet rail to 0.20 for dry rail to 0.25 for clean, dry rail.
3.  Typical rolling resistance is 20 lb/ton, however for small, hard-running locis use up to 40 lb/ton.
4.  Total resistance = (R  lb/ton rolling + 20G  lb/ton grade + 90A  lb/ton acceleration) x total weight tons
     where R  = rolling resistance selected, G  = grade in percent and A  = acceleration in mph/sec and varies from 0.1 to 0.5.

Offsite Muck Disposal
Muck haulage window 10 hr/day between

Average daily production 661 bcy
Muck swell factor 1.7 lcy/bcy

Loading unit capacity 4.5 cy Type Wheel Loader Cat 966/4.8cy
Haul unit capacity 13.0 lcy Type Dump truck 24ton/16cy, highway

Number of passes using (0.8 fill factor) 3.7 (use 3 passes)
Spot truck 0.5 min 0.5 min

Load truck (3 passes) 0.75 min/pass 2.3 min
Truck loading time 279 cy/hr 2.8 min/truck

Outbound time 10.0 miles at 25 mph 24.0 min
Dump/Queue time 2.0 min 2.0 min

Inbound time 10.0 miles at 25 mph 24.0 min
Truck hauling time 50.0 min/truck

Maximum trucks loader can handle 17 trucks
Number of trips/day/truck 10 hr/day 53 min/truck 11 trips/day/truck

Number of truck trips required 1124 lcy 10.8 lcy/truck 105 truck-trips/day
Average daily number of trucks required 10 trucks/day

Ventilation Requirements
Forced ventilation tunnel length 10,842 lf Total airflow required 15,268 cfm

Tunnel cross sectional area 254 sq.ft (Min. velocity over gross bore controls)
Men underground 12 men x 200cfm/man Flow over gross bore 60 fpm

ated equipment cfm (5K cfm min) 60 cfm Duct flow 1,215 fpm
Non-rated cont. equipment bhp 100 bhp x 100cfm/bhp

Duct diameter 48 in Total fan power required 48 hp
Fan rating (100 hp) Fans required 1 ea

Altitude above MSL 500 ft Fan spacing 10,842 ft

2.0
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
Jacobs Associates  ♦  Engineers/Consultants

18 ft Diameter Alternate

Mean temperature (65 deg F)
Duct is new or used (N/U)? (new)

Use ventline or bagline (V/B)? B (bagline)
90deg bends in circuit (1 each)
45deg bends in circuit (none)

Use silencer (Y/N)? (yes)

Power Requirements
Power cost $0.00 /kWh

Power Factor 0.80
Diversity 85%

Equipment/Plant Description No. HP kW Load hrs/mo Cost/mo
Tunnel Boring Machine 18' dia 1 2,000  1,492
TBM Trailing gear 1 200     149
Ventilation fans 1 100     75 Y
Lights (at 30 ft oc) 361 0.2      54 Y
Pumps 11 5         40 Y
Continuous Conveyor 1 111     83

Shop Equipment 1 60.0    60 168 $0
Change House 1 30.0    30 168 $0
Yard Lighting 4 6.0      24 312 $0 Y
Office Trailer 2 20.0    40 168 $0

Total Load 2,047 kW Avg Power Cost /mo
Maximum Power Draw 2,559 kVA

Minimum Required Power Drop 2,180 kVA
Minimum Backup UPS 242 kVA

Upstream Connector Mucking Production - LHDs
Distance to rehandle station 39 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 2 mph 0.2 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 48 bcy/hr

Dump/manoeuver time 2 min 2.0 min
Inbound travel time 12 mph 0.0 min

LHD cycle time 2.8 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

USC Unsupported Cycle 4 ft/round
Drill move in/setup 30 min 30 min
Collar blast holes 86 hole 1 min/hole 2 drills 43 min

Drill blast holes 86 hole 4.4 ft/hole 2.5 ft/min 2 drills 76 min
Drilling cycle 149 min

Charge holes/wire up 86 hole 2 min/hole 4 men 43 min
Evacuate 30 min 30 min

Smoke time 35 min 35 min
Blasting cycle 108 min

Water muckpile/scale 20 min 20 min
Muck round 15.5 bcy/lf 4 ft round 48 bcy/hr 78 min

Mucking cycle 98 min
Theoretical Cycle Time 355 min

Allowance for downtime 20% 71 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 7.2 hr/round 4 ft/round 19.5 hr/day 10.9 ft/day

USC Type I Support Cycle 4 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 149 min

0.25
1.00
0.80

0.50

Tabulate the average load factor and operating 
hours per month for equipment without a power 
cost component in the operating rate.

Provide 
backup 
UPS?Load Factor
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
Jacobs Associates  ♦  Engineers/Consultants

18 ft Diameter Alternate

Blasting cycle 108 min
Mucking cycle 98 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 2.8 hole 1 min/hole 2 drills 1 min

Drill anchor holes 2.8 hole 5.5 ft/hole 2.5 ft/min 2 drills 3 min
Install rock anchors 2.8 hole 1.5 min/hole 2 crews 2 min

Anchor cycle 17 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 4 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 371 min

Allowance for downtime 20% 74 min
Advance utilities 30 min every 24 lf 4 min

Sustained Advance Rate 7.5 hr/round 4 ft/round 19.5 hr/day 10.4 ft/day

Downstream Connector Mucking Production - LHDs
Distance to rehandle station 1200 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 4 mph 3.4 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 20 bcy/hr

Dump/manoeuver time 0.5 min 0.5 min
Inbound travel time 6 mph 2.3 min

LHD cycle time 6.7 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

DSC Unsupported Cycle 6 ft/round
Drill move in/setup 10 min 10 min
Collar blast holes 86 hole 1 min/hole 2 drills 43 min

Drill blast holes 86 hole 6.6 ft/hole 2.5 ft/min 2 drills 114 min
Drilling cycle 167 min

Charge holes/wire up 86 hole 2 min/hole 4 men 43 min
Evacuate 15 min 15 min

Smoke time 25 min 25 min
Blasting cycle 83 min

Water muckpile/scale 20 min 20 min
Muck round 15.5 bcy/lf 6 ft round 20 bcy/hr 283 min

Mucking cycle 303 min
Theoretical Cycle Time 553 min

Allowance for downtime 20% 111 min
Advance utilities 30 min every 24 lf 8 min

Sustained Advance Rate 11.2 hr/round 6 ft/round 19.5 hr/day 10.5 ft/day

DSC Type I Support Cycle 6 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 167 min

Blasting cycle 83 min
Mucking cycle 303 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 4.2 hole 1 min/hole 2 drills 2 min
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:54 PM

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
Jacobs Associates  ♦  Engineers/Consultants

18 ft Diameter Alternate

Drill anchor holes 4.2 hole 5.5 ft/hole 2.5 ft/min 2 drills 5 min
Install rock anchors 4.2 hole 1.5 min/hole 2 crews 3 min

Anchor cycle 20 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 6 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 572 min

Allowance for downtime 20% 114 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 11.5 hr/round 6 ft/round 19.5 hr/day 10.1 ft/day

Final Lining Properties
Length of Reach Number of Reaches

250 1
100 2

50 7
Total 800 10
Lining Thickness 1 ft
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

No. Item or Group Item Description Status Item Cost
001 Portal Development ls $74,248
002 Excavate/Support Starter Tunnel 150 lf /lf $281,319

Prepare Portal and Starter Tunnel ls
003 Erect Tunnel Plant ls $429,170
004 Assemble TBM ls $1,142,149
005 Excavate/Support TBM Tunnel 10,842 lf /lf $8,611,748
006 Remove Tunnel Conveyor and Utilities 10,842 lf /lf $527,191
007 Remove TBM and Backup from Tunnel ls $305,592
008 Disassemble TBM ls $344,761

Excavate/Support TBM Tunnel 10,842 lf /lf
009 Install CIP Concrete Lining ls $1,484,060
010 Drill and Blast Upstream Connection 29 lf /lf $120,567
011 Construct Upstream Tie-In ls $535,583
012 Drill and Blast Downstream Connection 89 lf /lf $327,620
013 Construct Downstream Tie-In ls $720,395
014 Remove Tunnel Plant/Clean Invert 10,842 lf /lf $521,678
015 Construct Tunnel Plug ls $247,883

Construct Tie-In Structures ls
016 Construct Permanent Facilities ls $250,000

Construct Permanent Facilities ls

017 directs
018 2.0 mo unesc.bid
019 1.0 mo unesc.bid
020 18.0 mo /mo
021 62 /day
022 26.8 /mo
023 26.8 /mo
024 unesc.bid
025 of cost
026 Financing Charges 1.1% unesc.bid
027 Contractor Contingency 1.3% unesc.bid

028 Escalation-excluded from estimate

029 Owner Contingency-excluded from estimate

1 Estimate Assumptions:
a   Use a refurbished main-beam TBM with a 9 month delivery period.
b   The local labor conditions will only permit two shift operation.  All work is performed on a 5-day/week basis
c   Electrical substation installation cost is excluded from the estimate.
d   Electrical power is provided to the contractor at no cost.
e   Access to the site shall remain open year-round at no expense to the contractor.
f   Natural ventilation will be available and sufficient through existing tunnel once connector break through occurs.

 

Rev Description
1 Minor change in scope, correct small items

$15,923,963

$23,932

General Mobilization

10/16/09 Added permenant warehouse structure, corrected minor items

Overhead Maintenance/Service

$19,490,640
$1,149,615

1.9%

Unescalated Construction Bid $53,901,541October 2012 NTP:  26.75 month project duration

General Plant Operation/Maintenance

Subtotal Indirect Cost

122.4%
Subtotal Direct Cost

Equipment Ownership/Mobilization

$711,679

$2,016,010

$1,005,637

- 
$37,977,578

$601,020
$6,558,242

$4,061,740

$430,768
$261,923

2.1%

$48.62

Demobilization/Punchlist

Seattle City Light

Item Unit Cost

$355,567
$1,875

Jacobs Associates  ♦  Engineers/Consultants

Item Quantity/Unit

OPINION OF PROBABLE UNESCALATED CONSTRUCTION BID EXCLUDING OWNER CONTINGENCY

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project Client

20 ft Diameter Alternate

Group Item Cost

Gorge Second Tunnel

(25.0% unescalated bid)

$53,901,541
- $13,475,400

Notes
Revision History:

Date

Estimate Notes:

$3,957,786

$11,360,610

$250,000

$794

$1,048

$3,681

$48.12

$4,157

Contractor Markup 13.9%

mo
$151,557

Bonds, Insurance, and Taxes 3.7%

Weekend Maintenance day

$1,690,305$63,189
moField Supervision

$4,225

(22.1% unescalated bid)$11,927,322

Summary p1;   Schedule p2;   Direct Detail p3;   Indirect Detail p14;   Escalation Detail p18;   Contingency Detail p18;   Resource Rate and 
Usage Detail p19;   Estimate Metrics p23;   Backup Calculations p24

Table of Contents:

Opinion of Probable Unescalated Construction Bid excluding Owner Contingency
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Job No.
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2:53 PM

N
2016

OSFJJ F M OJ
Start 
mo

2012
M

End 
mo SA NAJMActivity No. and Description Dur. 

(mos) J NO M

Jacobs Associates  ♦  Engineers/Consultants

Client
10/16/2009

Project
Gorge Second Tunnel 1

Computed on
PWD/TLPSeattle City Light

Estimator

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

J F D
20152014

CONSTRUCTION SCHEDULE AND MONTHLY PROGRESS PAYMENTS

A
2013Bid Amount

9.00 9.00
2.75 30.75 33.50

32.75 32.75
35.75 35.75

2.00 9.00 11.00
017 $18,067,588 9.00 10.00 19.00
018 $1,149,615 2.00 14.50 16.50
019 $1,005,637 1.25 34.50 35.75
001 $157,031 0.25 16.50 16.75
002 $594,981 1.25 16.75 18.00
003 $907,681 1.50 18.00 19.50
004 $2,415,611 1.50 19.00 20.50
005 $18,213,586 7.75 20.50 28.25
006 $1,114,993 1.00 28.25 29.25
007 $646,317 0.75 29.25 30.00
008 $729,159 1.00 30.00 31.00
009 $3,138,743 1.50 30.00 31.50
010 $254,996 0.25 31.50 31.75
011 $1,132,743 1.00 31.75 32.75
012 $692,906 0.75 30.50 31.25
013 $1,523,614 1.25 31.25 32.50
014 $1,103,333 1.00 32.50 33.50
015 $524,265 0.50 30.00 30.50
016 $528,742 1.50 33.50 35.00

months

$1,626.1K

Opinion of Probable Unescalated Construction Bid, 
Duration, and Monthly Progress Payments

1.  Project calendar is based on 9 observed holidays and 6 critical inclement weather days per year distributed monthly as shown in the Estimate Metrics summary on page 23.
2.  Payments are made 30 days after pay applications including 10% retention which is reduced to 5% after 75% is earned, 18 months after NTP.  Payments releasing retention bolded.  50% of the contract is earned 16 months after NTP (Jan 2014).
3.  Spread $38.0M indirects - $20.2M mob.  Mob/demob paid as scheduled.

$24,382.2K

$5
17

.3
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$7
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.0
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$4
,0

43
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K

$5
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.1
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$1
,6
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.1

K

$53,901,541 $1
,9

10
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K

Preliminary Submittals

NTP

Complete Tie-In Structures, Lining, and Plug
Project Completion

$1
,7

82
.2

K

$6
91

.5
K

$1
,3

52
.6

K
$8

78
.8

K

$3,268.3K

$3
,2

68
.3

K

Drill and Blast Downstream Connection
Construct Downstream Tie-In
Remove Tunnel Plant/Clean Invert

Construct Upstream Tie-In

Disassemble TBM
Install CIP Concrete Lining
Drill and Blast Upstream Connection

Construct Tunnel Plug

Remove Tunnel Conveyor and Utilities
Remove TBM and Backup from Tunnel

Excavate/Support TBM Tunnel

Portal Development

Erect Tunnel Plant
Assemble TBM

Construct Permanent Facilities

$2
,1

15
.1

K
$2

,1
15

.1
K

$2
,1

15
.1

K

$3
,6

17
.5

K

26.8

$0.0K

Equipment Mobilization

Demobilization/Punchlist

Excavate/Support Starter Tunnel

General Mobilization

Outage Window (Includes Concrete Cure & Cleanup)
NTP:  October 1, 2012

Outage Window (Includes Concrete Cure & Cleanup):  July 23, 2014 - October 16, 2014
Complete Tie-In Structures, Lining, and Plug:  September 23, 2014

Project Completion:  December 23, 2014
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

No.
001 ls 5 days 5 work days

manhours
450

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift

Bar down hillside with excavator. 1 day
Drill and Blast square up rounds. 2 day
Install Rock Fall Protection/Reinforcement 2 day
Total Time 5 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $1,340
M sts Small tools and supplies $3.00 /mhr 450.0 mhr $1,350
L sh Tunnel shifter 1 $53.65 /mhr 50.00 mhr $2,683
L lead Lead miner 1 $51.81 /mhr 50.00 mhr $2,590
L min Tunnel miner 1 $49.96 /mhr 50.00 mhr $2,498
L ct Chucktender 1 $48.47 /mhr 50.00 mhr $2,424
L powd Powderman 1 $49.96 /mhr 50.00 mhr $2,498
L eo3-6 Excavator 3-6cy 1 $60.76 /mhr 50.00 mhr $3,038
E dj3 Drill jumbo 3-boom $16.00 /hr 50.00 hr $800
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 50.00 hr $2,295
E he330 Hydraulic Exc. 77.8k / 2.05cy $54.81 /hr 50.00 hr $2,741
E grt Grout Pump-Moyno/Mixer $10.00 /hr 50.00 hr $500
E leg Jackleg drill, 100cfm $0.60 /hr 50.00 hr $30
M dsi10 10ft Dywidag #10 Spile 20.00 ea $43.40 /ea 20.00 ea $868
M cs Cement, Portland 94lb sack 2.659 cf 1.00 cf/sack $10.85 /sack 2.659 sack $29
M bs2 Bits/Steel 2" dia drill/spile 213.3 lf $0.35 /lf 213.3 lf $75
S rfpf Rock Fall Protection Fence $25,000 /ls 1.00 ls $25,000
M pow Blasting Powder - Dyno AP 2.00 rnd 311.5 lb/rnd $1.80 /lb 623.0 lb $1,122
M det Detonators - non-el 2.00 rnd 57.00 ea/rnd $4.22 /ea 114.0 ea $481
M delay Surface Delays - non-el 2.00 rnd 5.00 ea/rnd $3.14 /ea 10.00 ea $31

Plant Support
L lab General Labor 1 $48.47 /mhr 50.00 mhr $2,424
L lo6- Loader oper. <6cy 100% $60.15 /mhr 50.00 mhr $3,007
L mw HD Mech/Welder 1 $60.76 /mhr 50.00 mhr $3,038
E cs12 Compressor, stationary 1200cfm $15.90 /hr 50.00 hr $795
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 50.00 hr $2,592

Allowance for blasting mats
M xmisc Miscellaneous material 10.00 lot $1,000 /lot 10.00 lot $10,000

No.
002 150 lf 6.1 lf/day 24.6 work days

manhours
2,706

18.040
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
25 rnd See Backup for Cycle Time Analysis

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $7,952
M sts Small tools and supplies $3.00 /mhr 2706 mhr $8,118
L sh Tunnel shifter 1 $53.65 /mhr 246.0 mhr $13,198
L lead Lead miner 1 $51.81 /mhr 246.0 mhr $12,744
L min Tunnel miner 3 $49.96 /mhr 738.0 mhr $36,869
L ct Chucktender 1 $48.47 /mhr 246.0 mhr $11,925
L powd Powderman 1 $49.96 /mhr 246.0 mhr $12,290
E dj3 Drill jumbo 3-boom $16.00 /hr 246.0 hr $3,936
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 246.0 hr $11,290
M bs2 Bits/Steel 2" dia drill/spile 3.50 lf/lf $0.35 /lf 525.0 lf $184
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 105.0 ea $2,392

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

20 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Equipment Subcontract
$25,000

Total timeOther fixed timeItem Quantity/Unit Production rate

$25,539
Labor

Portal Development
Item Description

$9,752

Production rate Resource QuantityResource Qty/Unit

Work schedule

5.536%

Other OT pay    

$143,640
Resource Quantity

5.536%

   Other ST pay

Resource Unit CostResource Qty/Unit Production rate

Work schedule
$1,875.46

Item Quantity/Unit Other fixed time

MaterialEquipment
$281,319

$388.92

Subcontract Item Cost
$58,338

Total timeItem Description Production rate

$34,383 $37,005

Item Cost
$13,956

Material

Other OT pay    

$24,199

$74,248

Excavate/Support Starter Tunnel

$229.22 $246.70
$151,593

Labor

$1,010.62

   Other ST pay

Resource Unit Cost
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

20 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

M pow Blasting Powder - Dyno AP 25.00 rnd 311.5 lb/rnd $1.80 /lb 7788 lb $14,027
M trim Trim Powder - Dyno Split 25.00 rnd 75.24 lb/rnd $3.12 /lb 1881 lb $5,878
M det Detonators - non-el 25.00 rnd 57.00 ea/rnd $4.22 /ea 1425 ea $6,014
M delay Surface Delays - non-el 25.00 rnd 5.00 ea/rnd $3.14 /ea 125.0 ea $392

Plant Support
L lab General Labor 1 $48.47 /mhr 246.0 mhr $11,925
L lo6- Loader oper. <6cy 1 $60.15 /mhr 246.0 mhr $14,796
L mw HD Mech/Welder 2 $60.76 /mhr 492.0 mhr $29,893
E vf100 Ventilation fan 100hp $4.00 /hr 246.0 hr $984
E cs12 Compressor, stationary 1200cfm $15.90 /hr 246.0 hr $3,911
E p200 Pump, trash 200gpm/100ft head 3 $2.05 /hr 738.0 hr $1,510
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 246.0 hr $12,752
S muck Muck disposal 2778 bcy 1.60 lcy/bcy $13.13 /lcy 4445 lcy $58,338

No.
003 ls 30 days 30 work days

manhours
5,400

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
Configure Surface Utilities 10 day
Assemble Surface Conveyor System 20 day
Place Mudslab in Starter Tunnel 5 day
Install Rail in Starter Tunnel 5 day
Shotcrete Gripper Walls 5 day
Shotcrete Starter Wall 5 day
Configure Ventilation System 10 day
Total Time 30 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $17,018
M sts Small tools and supplies $3.00 /mhr 5400 mhr $16,200
L sh Tunnel shifter 1 $53.65 /mhr 300.0 mhr $16,096
L lead Lead miner 1 $51.81 /mhr 300.0 mhr $15,542
L min Tunnel miner 3 $49.96 /mhr 900.0 mhr $44,963
L sm Shift mechanic 2 $60.76 /mhr 600.0 mhr $36,455
L ejm Electrician JM 2 $73.76 /mhr 600.0 mhr $44,259
L bfm Bullgang foreman 1 $53.65 /mhr 300.0 mhr $16,096
L bjm Bullgang labor 1 $49.96 /mhr 300.0 mhr $14,988
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 300.0 hr $8,535
M bc5 Batched Concrete 74.00 cy 1.05 $163 /cy 77.70 cy $12,646
M xc Concrete consumables 74.00 cy $10.85 /cy 74.00 cy $803
M bs5 Batched Shotcrete SFR 53.00 cy 1.3 $271 /cy 68.90 cy $18,689
M xs Shotcrete consumables 53.00 cy $16.28 /cy 53.00 cy $863

Plant Support
L bpo Batch Plant Operator 1 $60.15 /mhr 300.0 mhr $18,044
L bpl Batch Plant Labor 1 $46.20 /mhr 300.0 mhr $13,861
L lab General Labor 1 $48.47 /mhr 300.0 mhr $14,542
L c45- Crane oper. 20-44t 1 $60.15 /mhr 300.0 mhr $18,044
L lo6- Loader oper. <6cy 1 $60.15 /mhr 300.0 mhr $18,044
L mw HD Mech/Welder 2 $60.76 /mhr 600.0 mhr $36,455
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 300.0 hr $17,394
E vf100 Ventilation fan 100hp $4.00 /hr 300.0 hr $1,200
E cs12 Compressor, stationary 1200cfm $15.90 /hr 300.0 hr $4,770
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 300.0 hr $614
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 300.0 hr $15,551
E wbp ConECo Batch Plant $25.00 /hr 300.0 hr $7,500

Item Description
Erect Tunnel Plant

Labor
$324,405

Item CostSubcontract

Resource Unit Cost

   Other ST pay Other OT pay    

Other fixed timeProduction rate Total time

Work schedule

Resource Qty/Unit Production rate

$429,170$0$49,200
Equipment Material

Item Quantity/Unit

$55,564

$307,388
Resource Quantity

5.536%
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

20 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

No.
004 ls 30 days 30 work days

manhours
12,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $96,069
M sts Small tools and supplies $3.00 /mhr 12600 mhr $37,800
L tbm TBM Operator 1 $57.64 /mhr 600.0 mhr $34,584
L sh Tunnel shifter 1 $53.65 /mhr 600.0 mhr $32,191
L lead Lead miner 1 $51.81 /mhr 600.0 mhr $31,083
L min Tunnel miner 3 $49.96 /mhr 1800 mhr $89,925
L sm Shift mechanic 3 $60.76 /mhr 1800 mhr $109,364
L loci Loci Operater 1 $57.03 /mhr 600.0 mhr $34,218
L ejm Electrician JM 3 $73.76 /mhr 1800 mhr $132,777
L bfm Bullgang foreman 1 $53.65 /mhr 600.0 mhr $32,191
L bjm Bullgang labor 1 $49.96 /mhr 600.0 mhr $29,975
E dl15 Locomotive 15ton/140hp $20.48 /hr 600.0 hr $12,288
S 500t 500 ton crane rental 10.00 day $15,000 /day 10.00 day $150,000

Allowance for TBM Dollies and Tuggers
M xmisc Miscellaneous material 30.00 lot $1,000 /lot 30.00 lot $30,000

Plant Support
L ctrm Cutter Mechanic 1 $60.76 /mhr 600.0 mhr $36,455
L lab General Labor 1 $48.47 /mhr 600.0 mhr $29,085
L c45- Crane oper. 20-44t 1 $60.15 /mhr 600.0 mhr $36,088
L lo6- Loader oper. <6cy 100% $60.15 /mhr 600.0 mhr $36,088
L mw HD Mech/Welder 200% $60.76 /mhr 1200 mhr $72,910
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 600.0 hr $34,788
E vf100 Ventilation fan 100hp $4.00 /hr 600.0 hr $2,400
E cs12 Compressor, stationary 1200cfm $15.90 /hr 600.0 hr $9,540
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 600.0 hr $1,228
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 600.0 hr $31,103

No.
005 10,842 lf 70.13 lf/day 155 work days

manhours
58,482

5.394
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $438,374
M sts Small tools and supplies $3.00 /mhr 58482 mhr $175,446
L tbm TBM Operator 1 $57.64 /mhr 3092 mhr $178,224
L sh Tunnel shifter 1 $53.65 /mhr 3092 mhr $165,892
L lead Lead miner 1 $51.81 /mhr 3092 mhr $160,182
L min Tunnel miner 3 $49.96 /mhr 9276 mhr $463,415
L sm Shift mechanic 2 $60.76 /mhr 6184 mhr $375,727
L loci Loci Operater 1 $57.03 /mhr 3092 mhr $176,335
L ejm Electrician JM 2 $73.76 /mhr 6184 mhr $456,161
L bfm Bullgang foreman 0.5 $53.65 /mhr 1546 mhr $82,946
L bjm Bullgang labor 1 $49.96 /mhr 3092 mhr $154,472
E dl15 Locomotive 15ton/140hp $20.48 /hr 3092 hr $63,324
E flat Flat car, rail $0.50 /hr 3092 hr $1,546
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 15460 hr $5,102
E sp2 Shotcrete pot Aliva, 2cy/hr 5% $5.76 /hr 154.6 hr $890
E tbm20 Mainbeam TBM & BU- 20' dia 49% $180 /hr 1519 hr $273,503
M ctr TBM cutters/drag teeth 125767 bcy $5.43 /bcy 125767 bcy $682,287
E cnvyr Continuous Conveyor System $10.00 /hr 3092 hr $30,920

$8,611,748

Other fixed time Total time

Resource Quantity

$736,934

Production rate

Excavate/Support TBM Tunnel
Item Description

Resource Qty/Unit Resource Unit Cost

$1,142,149
Item CostMaterial

$91,346
Equipment

Other OT pay    
$794.30

   Other ST payWork schedule
$74.12 $110.76 $258.83

Subcontract
$1,200,905

Other OT pay    

Resource Quantity

$2,806,181
Item Cost

   Other ST pay

Labor

Production rate

Subcontract
$150,000$67,800

Item Description Item Quantity/Unit
Assemble TBM

Work schedule

Resource Unit Cost

$833,003

Total timeOther fixed timeProduction rate

Resource Qty/Unit
13.036%

Labor

Production rateItem Quantity/Unit

Equipment Material
$803,564

$350.59
$3,801,098

13.036% $3,362,724
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

20 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Dental Concrete
L min Tunnel miner 100.0 point 10.00 mhr/point $49.96 /mhr 1000 mhr $49,959
M c5 Concrete, 5000psi mix 100.0 point 0.50 cy/point $143 /cy 50.00 cy $7,161
M xmisc Miscellaneous material 100.0 point 0.10 lot/point $1,000 /lot 10.00 lot $10,000

Type I GS
M swlx5 Swellex Bolt 5 ft 9216 lf 0.10 ea/lf $22.79 /ea 921.6 ea $20,998

Type II GS
M swlx5 Swellex Bolt 5 ft 1409 lf 0.70 ea/lf $22.79 /ea 986.6 ea $22,480
M wwf4 Pre-Rolled WWF 4inx4in 1409 lf 63.00 sf/lf $0.34 /sf 88796 sf $30,204

Type II - Upgraded Support
M ct CT Bolt - corrosion resistant 400.0 lf 0.70 ea/lf $217 /ea 280.0 ea $60,760
L min Tunnel miner 280.0 ea 1.00 mhr/ea $49.96 /mhr 280.0 mhr $13,988

Type III GS
M dms Dry Mix Shotcrete 216.8 lf 1.20 cy/lf 1.3 $321 /cy 338.3 cy $108,639
M wwf4 Pre-Rolled WWF 4inx4in 216.8 lf 63.00 sf/lf 1.15 $0.34 /sf 15710 sf $5,344
M rcs13 Rolled Channel Steel C6x13 54.21 ea 817.0 lb/ea $1.63 /lb 44290 lb $72,081
M xs Shotcrete consumables 338.3 cy $16.28 /cy 338.3 cy $5,505

Plant Support
L ctrm Cutter Mechanic 1 $60.76 /mhr 3092 mhr $187,864
L lab General Labor 1 $48.47 /mhr 3092 mhr $149,883
L lo6- Loader oper. <6cy 1 $60.15 /mhr 3092 mhr $185,974
L mw HD Mech/Welder 2 $60.76 /mhr 6184 mhr $375,727
L lo6- Loader oper. <6cy 1 $60.15 /mhr 3092 mhr $185,974
E d6 Dozer Cat D6/5.6cy $45.64 /hr 3092 hr $141,107
E vf100 Ventilation fan 100hp 1 $4.00 /hr 3092 hr $12,368
E cs12 Compressor, stationary 1200cfm $15.90 /hr 3092 hr $49,163
E p200 Pump, trash 200gpm/100ft head 3 $2.05 /hr 9276 hr $18,979
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 3092 hr $160,282
S muck Muck disposal 125767 bcy 1.70 lcy/bcy $13.13 /lcy 213804 lcy $2,806,181
E wtp Water Treatment Plant $15.00 /hr 3092 hr $46,380

No.
006 10,842 lf 500 lf/day 21.7 work days

manhours
7,378
0.681

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
Remove Tunnel Conveyor Leave Water
Remove Boosters Leave Airline
Remove Transformers Leave Bagline
Remove Discharge Line Leave Power Cables

Leave Rail
Leave Lighting/Power Cables

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $52,646
M sts Small tools and supplies $3.00 /mhr 7378 mhr $22,134
L sh Tunnel shifter 1 $53.65 /mhr 434.0 mhr $23,285
L lead Lead miner 1 $51.81 /mhr 434.0 mhr $22,484
L min Tunnel miner 3 $49.96 /mhr 1302 mhr $65,046
L bfm Bullgang foreman 1 $53.65 /mhr 434.0 mhr $23,285
L bjm Bullgang labor 4 $49.96 /mhr 1736 mhr $86,728
L sm Shift mechanic 1 $60.76 /mhr 434.0 mhr $26,369
L loci Loci Operater 1 $57.03 /mhr 434.0 mhr $24,751
L ejm Electrician JM 1 $73.76 /mhr 434.0 mhr $32,014
E dl15 Locomotive 15ton/140hp 1 $20.48 /hr 434.0 hr $8,888
E flat Flat car, rail 2 $0.50 /hr 868.0 hr $434
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 2170 hr $716

Plant Support
L lab General Labor 1 $48.47 /mhr 434.0 mhr $21,038

Remove Tunnel Conveyor and Utilities
Total time

$42.10
$456,487

Labor

Item Description

Resource Qty/Unit Production rate

Production rate

$48,571
Material

$22,134
$4.48

Work schedule

13.036% $403,841

$2.04

Resource Unit Cost

Other OT pay       Other ST pay

Resource Quantity

$48.62

Equipment

$0.00

Subcontract

Item Quantity/Unit Other fixed time

$527,191$0
Item Cost
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

20 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

L lo6- Loader oper. <6cy 1 $60.15 /mhr 434.0 mhr $26,104
L mw HD Mech/Welder 2 $60.76 /mhr 868.0 mhr $52,738
E vf100 Ventilation fan 100hp $4.00 /hr 434.0 hr $1,736
E cs12 Compressor, stationary 1200cfm $15.90 /hr 434.0 hr $6,901
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 434.0 hr $888
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 434.0 hr $22,498
E wtp Water Treatment Plant $15.00 /hr 434.0 hr $6,510

No.
007 ls 15 days 15 work days

manhours
3,900

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Remove backup cars - allow 10 shift
Walk TBM back to create working room. 1 shift
Remove Peripheral Cutters 1 shift
Remove All  Quads of Cutterhead to allow machine to clear bagline 8 shift
Place Dollies under TBM 2 shift
Pull TBM and Backup back through tunnel using two locis 8 shift

30 shift
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $28,708
M sts Small tools and supplies $3.00 /mhr 3900 mhr $11,700
L sh Tunnel shifter 1 $53.65 /mhr 300.0 mhr $16,096
L lead Lead miner 1 $51.81 /mhr 300.0 mhr $15,542
L min Tunnel miner 3 $49.96 /mhr 900.0 mhr $44,963
L sm Shift mechanic 1 $60.76 /mhr 300.0 mhr $18,227
L loci Loci Operater 2 $57.03 /mhr 600.0 mhr $34,218
L ejm Electrician JM 1 $73.76 /mhr 300.0 mhr $22,129
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 600.0 hr $12,288
E flat Flat car, rail $0.50 /hr 300.0 hr $150
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 1500 hr $495
E tbm20 Mainbeam TBM & BU- 20' dia 10% $180 /hr 30.00 hr $5,400

Plant Support
L lab General Labor 1 $48.47 /mhr 300.0 mhr $14,542
L lo6- Loader oper. <6cy 1 $60.15 /mhr 300.0 mhr $18,044
L mw HD Mech/Welder 2 $60.76 /mhr 600.0 mhr $36,455
E vf100 Ventilation fan 100hp $4.00 /hr 300.0 hr $1,200
E cs12 Compressor, stationary 1200cfm $15.90 /hr 300.0 hr $4,770
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 300.0 hr $614
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 300.0 hr $15,551
E wtp Water Treatment Plant $15.00 /hr 300.0 hr $4,500

No.
008 ls 20 days 20 work days

manhours
2,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $8,467
M sts Small tools and supplies $3.00 /mhr 2600 mhr $7,800
L sh Tunnel shifter 1 $53.65 /mhr 200.0 mhr $10,730
L lead Lead miner 1 $51.81 /mhr 200.0 mhr $10,361
L min Tunnel miner 2 $49.96 /mhr 400.0 mhr $19,983
L sm Shift mechanic 2 $60.76 /mhr 400.0 mhr $24,303
L ejm Electrician JM 2 $73.76 /mhr 400.0 mhr $29,506
S 500t 500 ton crane rental 10.00 day $15,000 /day 10.00 day $150,000

Plant Support

Other fixed time

   Other ST pay

Total timeProduction rate

Work schedule Other OT pay    

Subcontract

Disassemble TBM
Item Description

Resource Qty/Unit

Item Description

Equipment
Remove TBM and Backup from Tunnel

Resource Qty/Unit

Item Quantity/Unit

$248,923

Material

$11,700

Production rate

$44,968

Other fixed time Total time

Material
$0

Resource Quantity

Item Cost

Resource Unit Cost

Labor
$150,000

Production rate

Item Quantity/Unit

Equipment

Production rate

Work schedule
$25,553 $7,800$161,408

Item Cost

5.536%

Other OT pay       Other ST pay

Resource QuantityResource Unit Cost
$152,941

13.036%

$344,761

$220,216

Subcontract

$305,592
Labor
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

20 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

L lab General Labor 1 $48.47 /mhr 200.0 mhr $9,695
L c45- Crane oper. 20-44t 1 $60.15 /mhr 200.0 mhr $12,029
L lo6- Loader oper. <6cy 1 $60.15 /mhr 200.0 mhr $12,029
L mw HD Mech/Welder 2 $60.76 /mhr 400.0 mhr $24,303
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 200.0 hr $11,596
E cs12 Compressor, stationary 1200cfm $15.90 /hr 200.0 hr $3,180
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 200.0 hr $409
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 200.0 hr $10,368

No.
009 ls 30 days 30 work days

manhours
8,400

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 18 ft Number of Reaches 10 ea
Assumed Length 800.00 ft Number of 50' pours 16 ea
Concrete Quantity 5.4 cy/lf Concrete per pour 270 cy
Liner Concrete 4320 cy
Form/Pour/Strip Section (50' sections) 1.5 day/ea 24 day
Mobe between reaches 0.5 day/reach 5 day
Route Utilities and Rail Around Lining 1 day/ea 16 day
General Downtime 0.2 9 day
Total Time 30 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $60,978
M sts Small tools and supplies $3.00 /mhr 8400 mhr $25,200
L sh Tunnel shifter $53.65 /mhr 600.0 mhr $32,191
L lead Lead miner $51.81 /mhr 600.0 mhr $31,083
L min Tunnel miner 3 $49.96 /mhr 1800 mhr $89,925
L cfm Carpenter FM 1 $62.92 /mhr 600.0 mhr $37,752
L cjm Carpenter JM 2 $58.58 /mhr 1200 mhr $70,291
L loci Loci Operater 2 $57.03 /mhr 1200 mhr $68,435
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 1200 hr $24,576
E flat Flat car, rail $0.50 /hr 600.0 hr $300
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 600.0 hr $17,070
E a6 Agitator car 6cy 2 $12.00 /hr 1200 hr $14,400
E cfc Circular forms/carrier 30lf $6.00 /hr 600.0 hr $3,600
M bc5 Batched Concrete 4320 cy 1.05 $163 /cy 4536 cy $738,234
M xc Concrete consumables 4320 cy $10.85 /cy 4320 cy $46,872

Allowance for transition concrete
M xmisc Miscellaneous material 10.00 ea 3.00 lot/ea $1,000 /lot 30.00 lot $30,000

Plant Support
L lab General Labor $48.47 /mhr 600.0 mhr $29,085
L lo6- Loader oper. <6cy $60.15 /mhr 600.0 mhr $36,088
L mw HD Mech/Welder 2 $60.76 /mhr 1200 mhr $72,910
E vf100 Ventilation fan 100hp $4.00 /hr 600.0 hr $2,400
E cs12 Compressor, stationary 1200cfm $15.90 /hr 600.0 hr $9,540
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 600.0 hr $1,228
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 600.0 hr $31,103
E vf40 Ventilation fan 40hp $3.00 /hr 600.0 hr $1,800
E wtp Water Treatment Plant $15.00 /hr 600.0 hr $9,000

Other OT pay    

Resource Qty/Unit Production rate Resource Quantity

$528,738
   Other ST pay

$0 $1,484,060$840,306

$467,76013.036%

Work schedule

Equipment

Total timeProduction rateItem Quantity/UnitItem Description Other fixed time
Install CIP Concrete Lining

Labor
$115,016

Subcontract

Resource Unit Cost

Material Item Cost

        4187.1 Gorge Second Tunnel - 20ft 20091016.xls/Directs
        v8.4  Printed on 10/16/2009, 3:16 PM.  Page 8 of 29



Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

20 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

No.
010 29 lf 9.4 lf/day 3 days 6.1 work days

manhours
1,342

46.276
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Stockpile Muck in Stub Tunnel - Tram to Portal during drilling/support Cycle.
Use 4 ft rounds to minimize blast vibrations near dam and reduce damage to existing tunnel lining.

3 day Allowance for cleaning invert, survey, and drilling/popping tights
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $9,227
M sts Small tools and supplies $3.00 /mhr 1342 mhr $4,026
L sh Tunnel shifter 1 $53.65 /mhr 122.0 mhr $6,546
L lead Lead miner 1 $51.81 /mhr 122.0 mhr $6,320
L min Tunnel miner 3 $49.96 /mhr 366.0 mhr $18,285
L ct Chucktender 1 $48.47 /mhr 122.0 mhr $5,914
L powd Powderman 1 $49.96 /mhr 122.0 mhr $6,095
L eo3- Excavator <3cy 1 $57.03 /mhr 122.0 mhr $6,958
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 122.0 hr $5,599
E dj3 Drill jumbo 3-boom $16.00 /hr 122.0 hr $1,952
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 122.0 hr $704
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 20.30 ea $463
M pow Blasting Powder - Dyno AP 7.25 rnd 207.7 lb/rnd $1.80 /lb 1506 lb $2,712
M trim Trim Powder - Dyno Split 7.25 rnd 50.16 lb/rnd $3.12 /lb 363.7 lb $1,136
M det Detonators - non-el 7.25 rnd 57.00 ea/rnd $4.22 /ea 413.3 ea $1,744
M delay Surface Delays - non-el 7.25 rnd 5.00 ea/rnd $3.14 /ea 36.25 ea $114

Plant Support
L lab General Labor 1 $48.47 /mhr 122.0 mhr $5,914
L lo6- Loader oper. <6cy 1 $60.15 /mhr 122.0 mhr $7,338
L mw HD Mech/Welder 1 $60.76 /mhr 122.0 mhr $7,412
E vf100 Ventilation fan 100hp $4.00 /hr 122.0 hr $488
E cs12 Compressor, stationary 1200cfm $15.90 /hr 122.0 hr $1,940
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 122.0 hr $250
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 122.0 hr $6,324
E wtp Water Treatment Plant $15.00 /hr 122.0 hr $1,830
S muck Muck disposal 537.0 bcy 1.60 lcy/bcy $13.13 /lcy 859.2 lcy $11,277

No.
011 ls 20 days 20 work days

manhours
5,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 20.00 ft Build Contour/Transition Forms 4 day
Assumed Length of Contour 10 ft Form/Pour/Strip Connector (15' section 6 day
Concrete Quantity 6.88 cy/lf Reinf/Pour/Strip Contour Concrete 4 day
Length of Connetor 29 lf Point/Patch 2 day
Liner Concrete 200 cy General Downtime 20% 4 day
Allowance Contour Concrete 58 cy 20 day
Total Concrete 258 cy

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $40,652
M sts Small tools and supplies $3.00 /mhr 5600 mhr $16,800
L sh Tunnel shifter $53.65 /mhr 400.0 mhr $21,461
L lead Lead miner $51.81 /mhr 400.0 mhr $20,722
L min Tunnel miner 3 $49.96 /mhr 1200 mhr $59,950
L cfm Carpenter FM 1 $62.92 /mhr 400.0 mhr $25,168

$80,009
EquipmentLabor Material

Item Description
Drill and Blast Upstream Connection

Resource Qty/Unit

$388.86
   Other ST pay

$120,567$11,277
$2,758.92

Subcontract

$311,84013.036%

Resource Unit Cost
13.036%

$56,117
Item Cost

Resource Quantity

Construct Upstream Tie-In

Resource Qty/Unit

$126,974

Item Quantity/Unit Other fixed time

Work schedule

$19,087

Production rate

Work schedule

Resource Unit Cost

$658.17

Total timeOther fixed time

Equipment Material

Production rateItem Description

Labor
$352,492

Item Quantity/Unit

$4,157.48$351.54

$70,781

Item Cost

Production rate Total time

$10,195
Subcontract

Other OT pay    

Other OT pay    

19765.09053

$535,583
   Other ST pay

$0

Production rate Resource Quantity
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

20 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

L cjm Carpenter JM 2 $58.58 /mhr 800.0 mhr $46,861
L loci Loci Operater 2 $57.03 /mhr 800.0 mhr $45,623
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 800.0 hr $16,384
E flat Flat car, rail $0.50 /hr 400.0 hr $200
E c76 Conc. pump, trailer 76cy/hr 8.00 hr $28.45 /hr 8.00 hr $228
E a6 Agitator car 6cy 8.00 hr 2 $12.00 /hr 16.00 hr $192
E cfc Circular forms/carrier 30lf $6.00 /hr 400.0 hr $2,400
M bc5 Batched Concrete 258.0 cy 1.05 $163 /cy 270.9 cy $44,089
M xc Concrete consumables 258.0 cy $10.85 /cy 258.0 cy $2,799
M rp Reinforcing steel, plain 58.00 cy 300.0 lb/cy $0.68 /lb 17400 lb $11,894
M xmisc Miscellaneous material 50.00 lot Mat'l for Contour Forms $1,000 /lot 50.00 lot $50,000
M xr Reinforcing steel mat'l 17400 lb $0.08 /lb 17400 lb $1,392

Plant Support
L lab General Labor $48.47 /mhr 400.0 mhr $19,390
L lo6- Loader oper. <6cy $60.15 /mhr 400.0 mhr $24,059
L mw HD Mech/Welder 2 $60.76 /mhr 800.0 mhr $48,606
E vf100 Ventilation fan 100hp $4.00 /hr 400.0 hr $1,600
E cs12 Compressor, stationary 1200cfm $15.90 /hr 400.0 hr $6,360
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 400.0 hr $818
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 400.0 hr $20,735
E vf40 Ventilation fan 40hp $3.00 /hr 400.0 hr $1,200
E wtp Water Treatment Plant $15.00 /hr 400.0 hr $6,000

No.
012 89 lf 8.9 lf/day 5 days 15 work days

manhours
3,600

40.449
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
5 day Allowance for cleaning invert, survey, and drilling/popping tights

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $25,066
M sts Small tools and supplies $3.00 /mhr 3600 mhr $10,800
L sh Tunnel shifter 1 $53.65 /mhr 300.0 mhr $16,096
L lead Lead miner 1 $51.81 /mhr 300.0 mhr $15,542
L min Tunnel miner 3 $49.96 /mhr 900.0 mhr $44,963
L ct Chucktender 1 $48.47 /mhr 300.0 mhr $14,542
L powd Powderman 1 $49.96 /mhr 300.0 mhr $14,988
L eo3- Excavator <3cy 1 $57.03 /mhr 300.0 mhr $17,109
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 300.0 hr $13,768
E dj3 Drill jumbo 3-boom $16.00 /hr 300.0 hr $4,800
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 300.0 hr $1,732
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 62.30 ea $1,420
M pow Blasting Powder - Dyno AP 14.833 rnd 311.5 lb/rnd $1.80 /lb 4621 lb $8,323
M trim Trim Powder - Dyno Split 14.833 rnd 75.24 lb/rnd $3.12 /lb 1116 lb $3,487
M det Detonators - non-el 14.833 rnd 57.00 ea/rnd $4.22 /ea 845.5 ea $3,569
M delay Surface Delays - non-el 14.833 rnd 5.00 ea/rnd $3.14 /ea 74.167 ea $233

Plant Support
L lab General Labor 1 $48.47 /mhr 300.0 mhr $14,542
L lo6- Loader oper. <6cy 1 $60.15 /mhr 300.0 mhr $18,044
L mw HD Mech/Welder 2 $60.76 /mhr 600.0 mhr $36,455
E vf100 Ventilation fan 100hp $4.00 /hr 300.0 hr $1,200
E cs12 Compressor, stationary 1200cfm $15.90 /hr 300.0 hr $4,770
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 300.0 hr $614
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 300.0 hr $15,551
E vf40 Ventilation fan 40hp $3.00 /hr 300.0 hr $900
E wtp Water Treatment Plant $15.00 /hr 300.0 hr $4,500
S muck Muck disposal 1648 bcy 1.60 lcy/bcy $13.13 /lcy 2637 lcy $34,608

$327,620

Other OT pay    

$34,608

Resource Qty/Unit

$537.47
$47,835

Labor

$312.71
$27,831

$2,442.09
$217,346

Item Quantity/Unit

Item CostMaterial Subcontract

Other fixed timeProduction rate

   Other ST pay

13.036%
Resource Unit Cost

Work schedule
$3,681.12

Total time

$388.85

$192,280
Resource QuantityProduction rate

Equipment
Drill and Blast Downstream Connection
Item Description

        4187.1 Gorge Second Tunnel - 20ft 20091016.xls/Directs
        v8.4  Printed on 10/16/2009, 3:16 PM.  Page 10 of 29



Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

20 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

No.
013 ls 24 days 24 work days

manhours
6,720

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 20.00 ft Build Contour/Transition Forms 4 day
Assumed Length of Contour 10 ft Form/Pour/Strip Connector (30' section 9 day
Concrete Quantity 6.8834 cy/lf Reinf/Pour/Strip Contour Concrete 4 day
Length of Connetor 89 lf Point/Patch 3 day
Liner Concrete 613 cy General Downtime 20% 4 day
Allowance Contour Concrete 58 cy 24 day
Total Concrete 671 cy

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $48,783
M sts Small tools and supplies $3.00 /mhr 6720 mhr $20,160
L sh Tunnel shifter $53.65 /mhr 480.0 mhr $25,753
L lead Lead miner $51.81 /mhr 480.0 mhr $24,867
L min Tunnel miner 3 $49.96 /mhr 1440 mhr $71,940
L cfm Carpenter FM 1 $62.92 /mhr 480.0 mhr $30,201
L cjm Carpenter JM 2 $58.58 /mhr 960.0 mhr $56,233
L loci Loci Operater 2 $57.03 /mhr 960.0 mhr $54,748
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 960.0 hr $19,661
E flat Flat car, rail $0.50 /hr 480.0 hr $240
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 480.0 hr $13,656
E a6 Agitator car 6cy 2 $12.00 /hr 960.0 hr $11,520
E cfc Circular forms/carrier 30lf $6.00 /hr 480.0 hr $2,880
M bc5 Batched Concrete 671.0 cy 1.05 $163 /cy 704.6 cy $114,666
M xc Concrete consumables 671.0 cy $10.85 /cy 671.0 cy $7,280
M rp Reinforcing steel, plain 58.00 cy 300.0 lb/cy $0.68 /lb 17400 lb $11,894
M xmisc Miscellaneous material 50.00 lot Mat'l for Contour Forms $1,000 /lot 50.00 lot $50,000
M xr Reinforcing steel mat'l 17400 lb $0.08 /lb 17400 lb $1,392

Plant Support
L lab General Labor $48.47 /mhr 480.0 mhr $23,268
L lo6- Loader oper. <6cy $60.15 /mhr 480.0 mhr $28,871
L mw HD Mech/Welder 2 $60.76 /mhr 960.0 mhr $58,328
E vf100 Ventilation fan 100hp $4.00 /hr 480.0 hr $1,920
E cs12 Compressor, stationary 1200cfm $15.90 /hr 480.0 hr $7,632
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 480.0 hr $982
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 480.0 hr $24,882
E vf40 Ventilation fan 40hp $3.00 /hr 480.0 hr $1,440
E wtp Water Treatment Plant $15.00 /hr 480.0 hr $7,200

No.
014 10,842 lf 500 lf/day 21.7 work days

manhours
6,510
0.600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Remove Waterline
Remove Airline
Remove Bagline
Remove Power Cables
Remove Rail
Remove Lighting/Power Cables

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $48,160
M sts Small tools and supplies $3.00 /mhr 6510 mhr $19,530

Production rate

$205,392

$0

Construct Downstream Tie-In
Item Quantity/UnitItem Description Other fixed timeProduction rate

SubcontractMaterialLabor
$92,013
Equipment

Labor

$422,991

Resource Quantity

Subcontract

$0
Item Cost

Item Cost

$720,395

Production rate
Remove Tunnel Plant/Clean Invert

Resource Quantity

$521,678

Other fixed time Total time

Total time

$48.12
Work schedule

13.036%

   Other ST pay

Equipment

$374,208

Material

Other OT pay       Other ST pay

Resource Unit Cost

Other OT pay    

Resource Qty/Unit

Item Quantity/Unit

$84,554
$1.80$38.52 $7.80

$417,593 $19,530

13.036%

Work schedule

$0.00

Production rate Resource Unit Cost
$369,433

Resource Qty/Unit

Item Description
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

20 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

L sh Tunnel shifter $53.65 /mhr 434.0 mhr $23,285
L lead Lead miner $51.81 /mhr 434.0 mhr $22,484
L min Tunnel miner 3 $49.96 /mhr 1302 mhr $65,046
L sm Shift mechanic $60.76 /mhr 434.0 mhr $26,369
L loci Loci Operater 2 $57.03 /mhr 868.0 mhr $49,501
L ejm Electrician JM $73.76 /mhr 434.0 mhr $32,014
L eo3- Excavator <3cy $57.03 /mhr 434.0 mhr $24,751
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 434.0 hr $2,505
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 868.0 hr $17,777
E flat Flat car, rail 2 $0.50 /hr 868.0 hr $434
E p140 Pump, subm. 140gpm/20ft head $0.33 /hr 434.0 hr $143

Plant Support
L lab General Labor $48.47 /mhr 434.0 mhr $21,038
L c45- Crane oper. 20-44t $60.15 /mhr 434.0 mhr $26,104
L lo6- Loader oper. <6cy $60.15 /mhr 434.0 mhr $26,104
L mw HD Mech/Welder 2 $60.76 /mhr 868.0 mhr $52,738
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 434.0 hr $25,163
E vf100 Ventilation fan 100hp $4.00 /hr 434.0 hr $1,736
E cs12 Compressor, stationary 1200cfm $15.90 /hr 434.0 hr $6,901
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 434.0 hr $888
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 434.0 hr $22,498
E wtp Water Treatment Plant $15.00 /hr 434.0 hr $6,510

No.
015 ls 10 days 10 work days

manhours
2,200

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 20.00 ft Build Bulkhead Forms 3 day

Pour/Strip Plug 4 day
Concrete Quantity 11.64 cy/lf Point/Patch 1 day
Assumed Thickness of Plug 10 ft General Downtime 20% 2 day
Plug Concrete 116 cy 10 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $15,768
M sts Small tools and supplies $3.00 /mhr 2200 mhr $6,600
L sh Tunnel shifter $53.65 /mhr 200.0 mhr $10,730
L lead Lead miner $51.81 /mhr 200.0 mhr $10,361
L min Tunnel miner 3 $49.96 /mhr 600.0 mhr $29,975
L cfm Carpenter FM 1 $62.92 /mhr 200.0 mhr $12,584
L cjm Carpenter JM 2 $58.58 /mhr 400.0 mhr $23,430
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 400.0 hr $8,192
E flat Flat car, rail $0.50 /hr 200.0 hr $100
E c76 Conc. pump, trailer 76cy/hr 8.00 hr $28.45 /hr 8.00 hr $228
E a6 Agitator car 6cy 8.00 hr 2 $12.00 /hr 16.00 hr $192
E cfc Circular forms/carrier 30lf $6.00 /hr 200.0 hr $1,200
M bc5 Batched Concrete 116.0 cy 1.05 $163 /cy 121.8 cy $19,823
M xc Concrete consumables 116.0 cy $10.85 /cy 116.0 cy $1,259
M stl1 Steel shapes < 300mm 4000 lb Steel Bulkhead Doors $1.30 /lb 4000 lb $5,208
M xmisc Miscellaneous material 50.00 lot Mat'l for Bulkhead Forms $1,000 /lot 50.00 lot $50,000
L lab General Labor $48.47 /mhr 200.0 mhr $9,695
L lo6- Loader oper. <6cy $60.15 /mhr 200.0 mhr $12,029
L mw HD Mech/Welder 1 $60.76 /mhr 200.0 mhr $12,152
E vf100 Ventilation fan 100hp $4.00 /hr 200.0 hr $800
E cs12 Compressor, stationary 1200cfm $15.90 /hr 200.0 hr $3,180
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 200.0 hr $409
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 200.0 hr $10,368
E vf40 Ventilation fan 40hp $3.00 /hr 200.0 hr $600

$247,883$0
Equipment

Construct Tunnel Plug

Production rate

$82,890

Resource Qty/Unit

$136,725
Labor

Work schedule

Material
$28,268

Other OT pay    

$120,95713.036%
Resource Quantity

   Other ST pay

Resource Unit Cost

Item Description Item Quantity/Unit Total timeOther fixed timeProduction rate

Subcontract Item Cost
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

20 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

E wtp Water Treatment Plant $15.00 /hr 200.0 hr $3,000

No.
016 ls 30 days 30 work days

manhours
0

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
Asthetic Shotcrete Work 50 K 5 day
Access Control Bulkhead 75 K 10 day
Perm. Lighting/Ventilation 75 K 10 day
Parking Lot/Grounds Restoration 50 K 5 day
Allowance for Permanent Facilities 250 K 30 day

R/T Code Resource Description Factor Resource Cost
M xmisc Miscellaneous material 250.0 lot Allowace for Items above $1,000 /lot 250.0 lot $250,000

   Other ST pay

Resource Unit Cost Resource Quantity

Item Cost

Production rateResource Qty/Unit

Construct Permanent Facilities
Item Description

$0
Equipment

$0

Item Quantity/Unit

Material
$250,000$0

Subcontract

Production rate Other fixed time

Other OT pay    

Total time

$250,000
Labor

Work schedule
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

No.
017 LS

Rental
Value Writeoff Value Writeoff Value Writeoff Amount

48% $19,289K 85% $22,231K 80% $80K

Freight in+out E/D mhrs
M 8.5% $1,639,565

E M 1 ea 88% $600,000 $5,963 3.6 $9,240,000
E M 1 ea 88% $50,000 $1,751 7.1 $5,413,896
E F 1 ea 20% $2,000 12 $63.27 4.7 $97,063
E F 1 ea 75% $2,000 16 $27.43 19.8 $212,785
E F 1 ea 25% $2,000 16 $104 2.3 $75,000
E F 2 ea 65% $2,000 12 $29.04 20.7 $260,000
E P 2 ea 85% $1,000 $2.50 15.7 $17,000
E F 1 ea 65% $2,000 $41.67 7.1 $128,849
E P 3 ea 100% $90.00 0.2 $4,500
E F 1 ea 25% $2,500 $139 2.3 $100,000
E R 1 mo $600 0.2 $30,000
E R 3 mo $11.57 2.0 $9,900
E P 1 ea 10% $500 $80.00 0.2 $4,000
E F 1 ea 75% $500 $42.08 3.9 $58,738
E R 2 mo $133 1.4 $40,000
E F 2 ea 65% $1,500 $26.69 5.1 $58,500
E P 1 ea 85% $10,000 80 $101 3.9 $170,000
E F 1 ea 20% $500 $30.55 0.4 $4,724
E P 1 ea 100% $2.22 4.6 $4,400
E F 1 ea 70% $1,000 12 $11.76 19.8 $91,225
E P 1 ea 100% $0.68 18.6 $5,500
E P 4 ea 100% $0.29 36.1 $5,804
E P 7 ea 100% $0.68 45.2 $19,593
E P 1 ea 75% $2,000 20 $41.26 14.7 $262,500

E F 8 ea 50% $400 $4.01 144 $100,000
E F 1 ea 50% $400 $4.82 18.0 $15,000
E F 1 ea 50% $400 $6.42 18.0 $20,000
E F 1 ea 50% $1,000 $24.08 18.0 $75,000
E F 1 ea 90% $1,000 $38.41 18.0 $119,606
E P 1 ea 100% $800 $8.41 18.0 $26,179

M P 10,992 lf 100% $1.00 $274,800
M P 200 lf 100% $1.00 $5,000
M P 10992 lf 50% $219,840
M P 10992 lf 25% $137,400
M P 11192 lf 80% $1.00 $119,351
M P 11192 lf 80% $1.00 $74,583
M P 11192 tf 100% $1.00 $149,189
M P 4679 lf 80% $1.00 $56,148

M P 1 ea 50% $200 60 $60,000
M P 1 ls 75% $75,000
M P 1 ea 100% $10,000

$15.00

$40.00
$25.00

$50.00

$8.33
$13.33

$120,000

Fan Enclosure $10,000
$100,000

$400,000

$2,799

$78,317
$20,000

$200,000

$4,400

$40,000

$23,619

$13.33

$40,000

$25,000

$25.00

$30,000

Lineal Plant:  $1,036,312

$150,000

Street sweeper, 8' broom
Generator, skid 725kW
Water Truck

$132,895

General Plant:  $355,785

TBM Guidence System

Pickups
Flatbed Truck
Mechanics Truck

Load-Haul-Dump  6.6ton/4cy

Ventilation fan 100hp
Pump, trash 200gpm/100ft head

Ventilation fan 40hp

Grout Pump-Moyno/Mixer

Agitator car 6cy
ConECo Batch Plant
Conc. pump, trailer 76cy/hr

Compressor, stationary 1200cfm

Pump, subm. 140gpm/20ft head

Dozer Cat D6/5.6cy
Flat car, rail

Drill jumbo 3-boom

Cat 301 Mini-Exc 3.8k/.04cy
Hydraulic Exc. 77.8k / 2.05cy

Jackleg drill, 100cfm

Item Quantity/Unit

$16,669,762

Fleet Equipment- Source Code:  Fleet, Purchase, Mob Purchase, or Rental/lease.

Equipment Ownership/Mobilization
Equipment

$0

Item Description

Material

$283,713

Continuous Conveyor System
$10,500,000Mainbeam TBM & BU- 20' dia

Wheel Loader Cat 966/4.8cy

  on-site at a single-shift utilization rate of 173 hours/month.

R/T

$2,942K

Whatcom County Sales Tax

Number of Units
or Rental PeriodResource Description So

ur
ce

C
od

e
$19,289,004

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

20 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

Circular forms/carrier 30lf
Shotcrete pot Aliva, 2cy/hr

- Ownership cost/hr is based on actual equipment months

$18,067,588Payment via Equipment Mobilization Bid ItemNotes:

Item CostSubcontractLabor

Equipment purchases total an estimated $19,289K: Contractor pays 10% in 
October 2012, 50% in March 2013, and 40% in July 2013.

Ownership 
Cost/hr

Equip. 
months

Project Cost 
excluding 

freight/erection

$0

Purchased Equipment Fleet + Purchase

$2,820,878 $19,490,640

Unit Freight & Erection 
(carried in Mob/Demob)Project 

Writeoff

Unit Purchase cost, Unit 
Book value, or Rental 

Rate per period

$5,500
$1,451

$1,500

$130,322

$45,000

$3,300
$30,000

on purchases
Hourly Equipment used in Direct Cost Items:  $16,313,977

$10,000
$198,229

$485,317

Locomotive 15ton/140hp

Hydraulic Crane 40ton/105'
$6,152,155

$200,000
$300,000

$350,000Water Treatment Plant

60 lb Rails/Steel Ties/Clips

$26,179

Fanline, 48" Flexable Bagline
Scavanger Bagline

8" Discharge Line

Mine Cable/Transformers

Shop Equipment

6" Discharge Line
4" Water Line

Other Plant:  $145,000

Temporary Tunnel Lighting
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

20 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

No.
018 2.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost
L lp $8,357
M sts $3.00 /mhr 2844 mhr $8,532
M 50% of total (balance in Demobilization) $740,447 $370,224
L 240 mhr $60.76 /mhr 240 mhr $14,582
M 1 ea 1000 sf/ea $50.00 /sf 1000 sf $50,000
M 1 loc $10,000 /loc 1 loc $10,000
M 400 sf $80.00 /sf 400 sf $32,000
M 1 loc $15,000 /loc 1 loc $15,000
M 1 loc $20,000 /loc 1 loc $20,000
M 1 loc $15,000 /loc 1 loc $15,000
M 1 loc $10,000 /loc 1 loc $10,000
M 1 set $20,000 /set 1 set $20,000
M 1 set $12,000 /set 1 set $12,000
M 1 office 2 line/office $500 /line 2 line $1,000
M 1 ea 1200 sf/ea $9.00 /sf 1200 sf $10,800
M 1 loc $5,000 /loc 1 loc $5,000
M 1 loc 960 sf/loc $6.25 /sf 960 sf $6,000
M 1 loc 640 sf/loc $6.25 /sf 640 sf $4,000
M 1 loc $5,000 /loc 1 loc $5,000
M 1 loc 400 sf/loc $9.00 /sf 400 sf $3,600
M 1 loc 1600 sf/loc $45.00 /sf 1600 sf $72,000
M 1 loc 1483 lf/loc $25.00 /lf 1483 lf $37,075
M 1 loc 531 lf/loc $25.00 /lf 531 lf $13,275
M 1 loc 2030 lf/loc $25.00 /lf 2030 lf $50,750
L 2 $60.15 /mhr 868 mhr $52,208
L 4 $48.47 /mhr 1736 mhr $84,152
M 5550 sy 0.29167 ton/sy $30.00 /ton 1618.75 ton $48,563
M 9,950 sf $2.01 /sf 9950 sf $20,000
M 3 loc 50000 ea/loc $1.00 /ea 150000 ea $150,000
M 1 loc $500 /loc 1 loc $500

No.
019 1.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost
L lp $3,775
M sts $3.00 /mhr 1302 mhr $3,906
M 50% of total (balance in Mobilization) $740,447 total $370,224
M 1 LS $559,553 /LS 1 LS $559,553
L 4 $48.47 /mhr 868 mhr $42,076
L 2 $60.15 /mhr 434 mhr $26,104

No.
020 18.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost

$574,807.62
Other OT pay     

$0.00
    Other ST pay

$79,648.87
Work schedule

$430,768
Item Cost

$23,931.54

Material

$23,931.54
Other OT pay     

$430,768
$0.00

$68,180

Other OT pay     

    Other ST pay

Subcontract
0 $0

Resource Quantity

    Other ST pay

Resource Unit Cost Resource Quantity

Work schedule

Production rateResource Qty/Unit

Freight-see equipment ownership

Item Description

Fuel+Lube Facilities
Safety Trailer/furninshings

Job water distribution
Job sanitary system

Fire protection system

Item Quantity/Unit

Subcontract
2,844

manhours
$1,149,615$0$159,298

Material Item CostEquipmentLabor

5.536%
Resource Description Production rate

Resource Description

$0.00

Production rate

Work schedule

Resource Qty/Unit Resource Unit Cost

5.536%

Laborer

Office trailers

Yard Fencing / Gates

Office copier/computers/fax

Job light and power system

Office furnishings

Warehouse - Permenant

Satillite Broadband Setup

Labor crew - 4 laborers
Crushed Rock for Yard

Water Treatment Fencing / Gates
Muck Facility Fencing / Gates

Supt./Survey Trailer

Cutter Shop

Office phone/fax

Project Signs

QA/QC lab
Mechanic Shop

$990,318$0

Mob/demob paid as scheduled.
General Mobilization

(4.1% of equip. cost)
Erection-see equipment ownership

Resource Quantity

1,422.000 $495,158.75

Dryhouse

Freight-see equipment ownership

$0.00

$150,941
Resource Qty/Unit Resource Unit Cost

Small tools and supplies

(the duration is from the end of mob to the start of demob)
Item Description
General Plant Operation/Maintenance

Item Quantity/Unit

Labor
$0

Equipment
$0

0.000

manhours

$0.00

Equipment Operator

Mob/demob paid as scheduled.

$1,005,637
Labor Item Cost

$0$0 $933,683

Item Quantity/Unit

Equipment Material
1,302

50% of Gen'l Mob less freight

Small tools and supplies

$71,954

Labor premium
Resource Description

Demobilization/Punchlist
Item Description

manhours Subcontract

Labor premium

Asphalt Paving

Labor crew - 2 operators

Silt Fence and other Environmental
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

20 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

M $2,500 /mo 18 mo $45,000
M $120 /mo 18 mo $2,160
M $600 /mo 18 mo $10,800
M $600 /mo 18 mo $10,800
M $2,000 /mo 18 mo $36,000
M $600 /mo 18 mo $10,800
M $3,000 /mo 18 mo $54,000
M $1,500 /mo 18 mo $27,000
M $1,500 /mo 18 mo $27,000
M $2,500 /mo 18 mo $45,000
M $3,000 /mo 18 mo $54,000
M $2,000 /mo 18 mo $36,000
M $600 /mo 18 mo $10,800
M $1,000 /mo 18 mo $18,000
M $1,000 /mo 18 mo $18,000
M $1,315 /mo 18 mo $23,677
M $96.13 /mo 18 mo $1,730

No.
021 62 day

Saturday Sunday Saturday Sunday Total

62 0 62
10 hr/shift 1 62 0 62

18.00 mo End Mob to Start Demob x 80%= 14.4 mo
62 weeks

R/T Factor Resource Cost
L lp $65,105
M sts $3.00 /mhr 3100 mhr $9,300
L sh $53.65 /mhr 620 mhr $33,264
L min 2 $49.96 /mhr 1240 mhr $61,949
L mw 2 $60.76 /mhr 1240 mhr $75,340
E p200 Run 3 ea 24 hours 9 $2.05 /hr 5580 hr $11,417
E p140 Run 5 ea 24 hours 15 $0.33 /hr 9300 hr $3,069
E vf100 $4.00 /hr 620 hr $2,480

No.
022 26.8 mo

Vehicles 11 ea 219.1 vmo Relocations 15 ea

21.25 Start Mobe to End Demobe
18.00 End Mob to Start Demobe
26.75 Entire Project

R/T Class Resource Description R? V? Factor Resource Cost
L  - 34.1% $1,033,365
L KP Project Sponsor y y 1 ea 26.8 mmo/ea 0.2 $20,000 /mmo 5.35 mmo $107,000
L KP Project Manager y y 1 ea 26.8 mmo/ea $13,000 /mmo 26.75 mmo $347,750
L EP General Supt. y y 1 ea 21.3 mmo/ea $12,500 /mmo 21.25 mmo $265,625
L EP Walker y y 2 ea 18.0 mmo/ea $9,000 /mmo 36 mmo $324,000
L EP Project Engineer y y 1 ea 26.8 mmo/ea $10,000 /mmo 26.75 mmo $267,500
L EP Field Engineer y 3 ea 18.0 mmo/ea $6,000 /mmo 54 mmo $324,000
L EP Office Engineer y 1 ea 26.8 mmo/ea $5,000 /mmo 26.75 mmo $133,750
L EP Business Mgr./Recept y 1 ea 21.3 mmo/ea $8,000 /mmo 21.25 mmo $170,000

QA/Qc lab supplies

Subcontract

Street sweeper, 8' broom

Dryhouse supplies

First Aid supplies

Job sanitary system maintenance
Job Light and power supplies

Water treatment plant supplies

Access road maintenance

Office phone/fax/data line fees
Office copier/computer/fax supplies

Labor

Item Description
Field Supervision

$235,6573,100

Item Quantity/Unit

Cell phone/radio fees

Sweeper driver

Office supplies

Office cleaning

Fire Protection supplies

Craft shop maintenance

Weekend days worked
$4,224.56
$261,923$9,300

$3,800.92
% weekends worked

Item Description

Material Item CostLabormanhours
Weekend Maintenance

Equipment

Ventilation fan 100hp

Production rate

$16,966

Work schedule

HD Mech/Welder 
Tunnel miner
Tunnel shifter
Small tools and supplies

78 weekends between the end of Mobilization and the start of Demobilization

Pump, trash 200gpm/100ft he

Labor premium
Resource Description Resource Qty/Unit

(weighted by labor classification and mhrs)

Drinking water supplies

$151,840.74

See the 'Resources' sheet for an explanation of field supervisory class codes, and associated labor burdens.

$0.00
$0 $0342 $4,061,740

Resource Quantity

Pump, subm. 140gpm/20ft hea

$151,840.74

'R?' and 'V?' codes denote if relocation expenses (both ways) are paid or a vehicle assigned, respectively - see cost item 023.

$0.00

Material

Resource Unit Cost

$0
$0.0012.798

$150.00

Weekend days workedshift/day

$273.64

Other weekends

50.000 $0.00
$0

Equipmentman-months
(the duration is from NTP to project completion)

Item CostSubcontract

Resource Unit Cost
weighted average

Resource Quantity
Labor burden for personnel below - see the 'Resources' sheet

Personnel

38.2%

Item Quantity/Unit

Duration

$4,061,740

$170,553
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

20 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

L KP Safety Manager y y 1 ea 21.3 mmo/ea $10,000 /mmo 21.25 mmo $212,500
L EL Off-shift Safetyman y 1 ea 18.0 mmo/ea $5,000 /mmo 18 mmo $90,000
L KP Equipment Supt. y y 1 ea 21.3 mmo/ea $11,000 /mmo 21.25 mmo $233,750
L KP Electrical Supt. y y 1 ea 21.3 mmo/ea $11,000 /mmo 21.25 mmo $233,750
L EP Survey Party Chief y y 1 ea 21.3 mmo/ea $9,000 /mmo 21.25 mmo $191,250
L NL Instrumentman 1 ea 21.3 mmo/ea $6,000 /mmo 21.25 mmo $127,500

No.
023 26.8 mo

R/T Factor Resource Cost
M 781 mmo 4.33 chk/mmo $5.50 /chk 3383 chk $18,607
M 342 mmo 2 chk/mmo $5.50 /chk 685 chk $3,768
M 42 test $500 /test 42 test $21,000
M 15 move 1 ea/move $5,000 /ea 15 ea $75,000
M 15 move 1 mo/move $9,341 /mo 15 mo $140,122
M 20 m-trip $2,500 /m-trip 20 m-trip $50,000
E 219 vmo $300 /vmo 219.1 vmo $65,730
M 2 mo $25,000 /mo 2 mo $50,000
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $12,000 /yr 2.2 yr $26,400
M 2.2 yr $48,000 /yr 2.2 yr $105,600
M 2.2 yr $12,000 /yr 2.2 yr $26,400
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $48,000 /yr 2.2 yr $105,600
M 2.2 yr $10,000 /yr 2.2 yr $22,000
M 2.2 yr $60,000 /yr 2.2 yr $132,000
M $2,000 /mo 26.75 mo $53,500
M 3 mo/mtg $4,800 /mtg 8.916667 mtg $42,800
M 6 mo/mtg $3,500 /mtg 4.458333 mtg $15,604
M $500 /mo 26.75 mo $13,375
M 1 LS $25,000 /LS 1 LS $25,000
M 1 LS $25,000 /LS 1 LS $25,000
M 1 LS $100,000 /LS 1 LS $100,000
M 24 trip 1 md/trip $500 /md 24 md $12,000
S 3 mo 504 hr/mo $200 /hr 1512 hr $302,400
S 1 LS $50,000 /LS 1 LS $50,000
S 1.00 LS $50,000 /LS 1 LS $50,000

No.
024 LS

R/T Factor Resource Cost
M $53.9 $8.00 /K Bid $53,901 K bid $431,208
M $53.9 M cost 2.3 yr $4.00 /K-yr $123,972 K-yr $495,889
M 219.1 vmo $70.00 /vmo 219.1 vmo $15,337
M 2.3 yr $22,231 K/yr $12.00 /K $51,131 K $613,576
M 1 LS $250,000 /LS 1 LS $250,000
M 1 LS $50,000 /LS 1 LS $50,000
M 1 LS $10,000 /LS 1 LS $10,000
M 1 LS $100,000 /LS 1 LS $100,000
M 1 LS $50,000 /LS 1 LS $50,000

Job photographs/video

Performance bond

Permits and licenses

Excess liability umbrella

Pre-construction survey

Items which are specified to be paid under General Mobilization are calculated here and flagged 'Y' in the 'Xfer to Mob?' field.

Post-construction survey
Geo Instrumentation

Environmental Consultant
Full Time TBM/Conveyor Consultant

Geotech Consultant

Unreimbursed partnering expenses
Unreimbursed DRB expenses
Project website maintenance

Basis of contractor's equipment insurance is $2,942K fleet book value + $19,289K new purchases.

$2,016,010$0
Unclassified MaterialEquipment Subcontract

Resource Description Resource Qty/Unit

Labor

Xfer to 
Mob?

$1,690,305
Item Cost

Item Quantity/Unit

$2,016,010$0

Item Description
Bonds, Insurance, and Taxes

Item Quantity/Unit

$0
Item Cost

Overhead Maintenance/Service

Relocation expenses

$0.00
Resource Description

Travel expenses

$0

Submittal preparation support

Payroll processing, wage labor

Drug tests

Temporary living, salary labor

Payroll processing, salary labor

Supervisory vehicle O&M

IT/EDP department charge

HR department charge

Audit fees

Automobile/pickup insurance
Builder's risk

M unescalated bid
Production rate

Personnel recruiting
Legal fees

Corporate department charge

Incident deductibles

Contractor equip. insurance

Contractor inspection/travel expense

Accounting department charge

Design department charge

Equipment department charge

State/Local business tax

Fire marshall

$1,222,175
$63,188.97

Equipment SubcontractLabor

Resource Unit CostProduction rate
$15,042.99

Resource Quantity

Resource Unit Cost Resource Quantity

Resource Qty/Unit

$65,730
$45,688.79

$402,400
$0.00

Home Office Overhead
items:  1.1% of bid.

(the duration is from NTP to project completion)
Material

Item Description
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

20 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

No.
025 LS

R/T Markup Resource Cost
M 35% $3,018,841
M 40% $1,624,696
M 5% $915,452
M 5% $635,472
M 10% $363,780

No.
026 LS

Net 30 days 5.25% 30 days

R/T Resource Cost
M 43 days 100% $47,592
M 38 days 100% $22,570
M 5 years 100% $337,566
M 30 days 100% $33,939
M 18 mo 0% $86,730
M 27 mo 0% $72,623

No.
027 LS

R/T Factor Resource Cost
M 135.1 Kmhr 1000 mhr/Kmhr 1.424 $3.70 /mhr 192345.8 mhr $711,679

No.
028 LS

N

R/T Escalated Cost
L 2 $2,138,767
L 12 $906,219
E 12 $5,345,735
M 12 $2,698,745
S 12 $837,855

No.
029 LS

N
C/T Resource Cost
T 20.0% $10,780,300
T 5.0% $2,695,100

$3,152,419
$552,413$1,733,587

5.5%

$2,698,745

direct costs and on a yearly basis over the project duration for indirect costs.  The average composite annual escalation rate is 5.1%.

$8,625,260
Unescalated Cost

Escalation after NTP

$0
Labor

$0 $711,679
Subcontract

$711,679
Unclassified Material Item Cost

Resource Unit Cost Resource Quantity

Contractor Contingency

$0 $601,020

Equipment purchases/tax financing

Equipment

Calculate finance charges on the time elapsed from expenditures to perform the work to revenue received from progress payments.

Invoices

$0
Resource Description Resource Qty/Unit

Status (Additive)

Item Cost

  Compounding Periods

Escalation is applied from the base dates given below to NTP, and from there is calculated to the midpoint of each schedule activity for

Escalation up to October 1, 2012 NTP

Resource Description
Direct Labor

$3,044,986

$2,021,288
$673,763

$7,741,173

Progress payments

Direct labor payroll/add-ons

Equipment purchases/tax financing

$7,566,263

$2,860,981

First retention release
Material purchases/tax

$18,309,049

Item Description

Resource Quantity
$8,625,260

Labor

Cost of capital

Subcontract

Last retention release

$0 $6,558,242$0

Item Quantity/Unit

Retained earnings

Type of Contingency
$0

Labor
Status (Non-Additive)

of total$53,901,541
Design Definition $53,901,541 of total

Unclassified Material

Bidding Climate
Changes During Construction (excluded)

Amount Contingency Level
$0 $13,475,400$0$13,475,400

SubcontractEquipment

10/16/2009

Item Description
Owner Contingency-excluded from estimate

$18,309,049

10/16/2009

4.0%
10/16/20096.0%

Item Quantity/Unit

(monthly)
(monthly)

$3,637,804
$19,267,689

5.0% (monthly)

Production rate

Subcontract Item Cost

Item Quantity/Unit

Material

$837,855

10/16/2009

Material (including unclassified)
Subcontracts 5.0%

Escalation-excluded from estimate

$1,175,177
$5,345,735

Equipment

Escalation Rate/Year

Equipment
$4,061,740

1.3%
1.9%

Unclassified Material

Average
Financing Period

$19,289,004 + $1,639,565 tax - $18,067,588 up-front equipment mobilization = $2,860,981 net.

10/16/2009

Labor
$1,869,810

Base Date

$11,927,322

Status (Non-Additive)

Item Description

(semi-annually)

$5,578,195$965,157
$6,349,127$2,193,317

Total Escalation

Field Supervision

(monthly)

Pay 10% over PWR = $3.70

Item Description

Status (Additive)

Financing Charges

Field supervision payroll/add-ons

$0

$3,637,804Subcontract

Item Description
Contractor Markup

Material
Equipment

$4,061,740

Resource Description

$4,061,740

Resource Quantity

Direct Labor

$12,709,447

Securities ROR

Description

Field Supervision

Labor

(60 payments x $54,319/mo - $2,860,981 x 100% allocation) x 85% average job writeoff.

1.0%

Unclassified Material

Equipment

Item Quantity/Unit

$285,442

based on 2 payroll periods/mo
based on 4 payroll periods/mo

of purchase financed

Notes
  Project
Allocation

of cost items 001-023

cash; 100% securities; net 4.3% rate
cash; 100% securities; net 4.3% rate

3.4%

Item Quantity/Unit

0.8%

10% reduced to 5% at 75% of earned value

Item Cost
$0 $601,020

6.4%

Item CostSubcontractEquipment
$0

13.9% of cost
$6,558,242
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:53 PM

Basis:
Ind. Rate Exp. Mod  Eff Rate Tax Rate Annual Inc. Cap

14.0% 14.0% 6.200% $106,800
10.0% 10.0% 1.450%

1.0% 1.0% 0.800% $7,000
5.400% $35,700
0.130%

1.5x
2.0x

2.0%

Code
Hourly

Base+Vac
Hourly

Fringes
Insurance

& Taxes
Misc. 

Gen'l OT
Adjusted
Rate/mhr Total mhrs Total Cost

lab $26.64 $11.42 $9.73 $0.69 $48.47 7,758 $376,065

c45- $33.19 $14.23 $11.87 $0.85 $60.15 1,534 $92,265
eo3-6 $33.54 $14.37 $11.99 $0.86 $60.76 50 $3,038
eo3- $31.44 $13.48 $11.30 $0.81 $57.03 856 $48,817
lo6- $33.19 $14.23 $11.87 $0.85 $60.15 10,850 $652,594
mw $33.54 $14.37 $11.99 $0.86 $60.76 16,384 $995,459
bpo $33.19 $14.23 $11.87 $0.85 $60.15 300 $18,044
bpl $25.37 $10.87 $9.31 $0.66 $46.20 300 $13,861
ctrm $33.54 $14.37 $11.99 $0.86 $60.76 3,692 $224,318

sh $30.22 $11.78 $10.90 $0.76 $53.65 8,378 $449,498
min $27.48 $11.78 $10.00 $0.71 $49.96 25,494 $1,273,642
lead $28.85 $11.78 $10.45 $0.73 $51.81 7,758 $401,906
powd $27.48 $11.78 $10.00 $0.71 $49.96 718 $35,870
ct $26.64 $11.42 $9.73 $0.69 $48.47 718 $34,805
bfm $30.22 $11.78 $10.90 $0.76 $53.65 2,880 $154,518
bjm $27.48 $11.78 $10.00 $0.71 $49.96 5,728 $286,162
sm $33.54 $14.37 $11.99 $0.86 $60.76 10,152 $616,815
loci $31.44 $13.48 $11.30 $0.81 $57.03 8,554 $487,829
tbm $31.79 $13.62 $11.41 $0.82 $57.64 3,692 $212,808

ejm $40.84 $17.50 $14.38 $1.05 $73.76 10,152 $748,860

cfm $35.54 $13.85 $12.64 $0.89 $62.92 1,680 $105,705
cjm $32.31 $13.85 $11.58 $0.83 $58.58 3,360 $196,814
lp 11.4% of labor $976,445

$29.38 $12.38 $10.56 $0.75 $53.07 2,844 $150,941
$28.99 $12.21 $10.42 $0.74 $52.37 1,302 $68,180

mhrs

Loci Operater

Bullgang foreman
Chucktender

Mobilization Labor
Demobilization Labor

$0.00
$0.00

Craft Labor Escalation

Overall average

$2,138,767
unescalated payroll 135,134

(excluded from estimate)
$8,625,260$4,228,924

TBM Operator

Total Craft Labor

HD Mech/Welder 
Loader oper. <6cy 

Excavator 3-6cy 
Excavator <3cy 

Crane oper. 20-44t 

Client
Gorge Second Tunnel

Memo:  Estimate Total

DIRECT LABOR

Employer Insurance Add-ons Employer Payroll Tax Add-ons
Prevailing wage rates 8/31/08 for Whatcom or King Counties http://www.lni.wa.gov/prevailingwage/jwages/20082/KING.pdf

20 ft Diameter Alternate

Resource/Group Description

built in rates

Laborers

Misc. General overtime
55.4% average base+vac to total rate.  10.9% average payroll tax on
$31.35/hr average base+vac rate.  27.1% average labor burden.$105,410

WA Workers Comp

Daily
Subsistance/Travel

Batch Plant Operator

Lead miner

Tunnel shifter
Tunnel Labors/Operators

Batch Plant Labor
Cutter Mechanic

Commercial General Liability

Bullgang labor
Shift mechanic

Powderman

Tunnel miner

Operating Engineers

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Fed. Social Security Tax

$42,360 Fed. Unemployment Tax
$423,599
$593,038

Carpenter JM

Electrician JM
Electricians

Labor premium

Jacobs Associates  ♦  Engineers/Consultants

General Labor

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Sunday/Holiday overtime

Fed. Medicaid Tax

WA Unemployment Tax
Rate

General/Saturday overtime

Workers' Compensation

CIGA/Terrorism/Other Add-ons

Overtime

Carpenters
Carpenter FM
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:53 PM

Client
Gorge Second Tunnel
20 ft Diameter Alternate

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Ind. Rate Exp. Mod  Eff. Rate Rate
1.8% 1.8% 8.0%
5.0% 5.0% 10.0%

5.0%
2.0%

Class
Total

Burden
KP 39.4%
EP 31.4%
EL 26.4%
NP 33.4%
NL 28.4%

342 $4,061,740

mmos

Commercial Gen'l Liability

Non-exempt permanent employee
Exempt local hire employee
Exempt permanent employee

Employer Payroll Tax Add-ons

Employer Insurance Add-ons

Field Supervisory Labor Classification

Supervisory Salaries

Applied to classifications

Employee medical plan

FIELD SUPERVISORY LABOR (see cost item 022)

$54,511

Total Supervisory Labor unescalated payroll

Key permanent employee

Non-exempt local hire employee

(excluded from estimate)
$4,061,740342

Supervisory Labor Escalation

KP

$3,028,375

    Permanent Employee Benefits

Retirement/Pension plan

Key empl. bonus plan

9.6% payroll tax rate based on $8,846/mmo weighted base salary.

Memo:  Estimate Total
Workers' Compensation

$151,419

Total mmos

KP, EP, NP
NP, NL

KP, EP, EL, NP, NL

$906,219

Non-exempt salaried OT

Total Cost
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:53 PM

Client
Gorge Second Tunnel
20 ft Diameter Alternate

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

2007
8 $0.00 /kWh kWh
High $2.80 /gal gal

$2.75 /gal gal

Code
Air Diesel 
Elec Gas HP/CFM HPF

Equipment
Value

Parts 
Cost/hr

Elec/Fuel
Cost/hr

Operating 
Cost/hr Total hrs

Total Operating
Cost

b301 D 17 65 $35,816 $3.96 $1.81 $5.77 856 $4,941
he330 D 222 60 $354,586 $32.97 $21.84 $54.81 50 $2,741
cnvyr E 551 50 $6,152,155 $10.00 $0.00 $10.00 3,092 $30,920
tbm20 E 2000 70 $10,500,000 $180.00 $0.00 $180.00 1,549 $278,903

L966 D 233 65 $312,358 $27.00 $24.84 $51.84 7,758 $402,158

d6 D 145 70 $198,229 $28.99 $16.65 $45.64 3,092 $141,107

hc40 D 250 65 $509,689 $31.33 $26.65 $57.98 1,534 $88,941

lhd4 D 182 70 $300,000 $25.00 $20.89 $45.89 718 $32,952
dl15 D 140 50 $200,000 $9.00 $11.48 $20.48 8,954 $183,378
flat $10,000 $0.50 $0.50 6,808 $3,404

dj3 E 70 70 $400,000 $16.00 $0.00 $16.00 718 $11,488

c76 D 127 70 $83,861 $13.87 $14.58 $28.45 1,396 $39,716
sp2 E 7 75 $23,619 $5.76 $0.00 $5.76 155 $890
a6 E 55 85 $45,000 $12.00 $0.00 $12.00 2,192 $26,304
grt A 600 50 $40,000 $10.00 $10.00 50 $500
cfc E 80 30 $300,000 $6.00 $0.00 $6.00 1,680 $10,080
wbp E 100 75 $200,000 $25.00 $0.00 $25.00 300 $7,500

leg A 100 65 $2,500 $0.60 $0.60 50 $30

cs12 E 360 75 $135,462 $15.90 $0.00 $15.90 7,758 $123,352
p200 D 10 90 $1,447 $0.57 $1.48 $2.05 19,964 $40,846
p140 E 2 90 $2,983 $0.33 $0.00 $0.33 28,864 $9,525
vf40 E 40 90 $4,000 $3.00 $0.00 $3.00 1,980 $5,940
vf100 E 100 90 $5,500 $4.00 $0.00 $4.00 8,128 $32,512
wtp E 15 90 $350,000 $15.00 $0.00 $15.00 6,362 $95,430

$16,669,762
7,362 $65,730

hrsTotal Equipment

Equipment Ownership

(excluded from estimate)
Overhead Maintenance/Service Equipment

Ventilation fan 100hp

Pump, subm. 140gpm/20ft hea
Pump, trash 200gpm/100ft he

Water Treatment Plant

Ventilation fan 40hp

$5,345,735Equipment Escalation

Compressor, stationary 1200c
Plant Equipment
Jackleg drill, 100cfm
Air/Power Tools
ConECo Batch Plant

Grout Pump-Moyno/Mixer
Circular forms/carrier 30lf

Agitator car 6cy
Shotcrete pot Aliva, 2cy/hr

Loaders

Continuous Conveyor System

Resource/Group Description

Gas
Fuel/Power Factor

Mainbeam TBM & BU- 20' dia

Lift Units

Conc. pump, trailer 76cy/hr
Concrete Equipment

Flat car, rail
Drill Units

Haul Units

Cat 301 Mini-Exc 3.8k/.04cy

           Unit Cost
EQUIPMENT

Diesel

Basis:  COE Rates, Year

14,230

Electricity 4,755,837Region
162,607

Hydraulic Exc. 77.8k / 2.05cy

Hydraulic Crane 40ton/105'

Load-Haul-Dump  6.6ton/4cy

$18,309,049121,370

Dozer Cat D6/5.6cy
Dozers/Graders

Drill jumbo 3-boom

Locomotive 15ton/140hp

Wheel Loader Cat 966/4.8cy

$39,133

$0
$455,299

Memo:   Estimate Total including General Plant Mob/O&M
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4087.1  PWD/TLP 1 10/16/2009
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Client
Gorge Second Tunnel
20 ft Diameter Alternate

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Code
Add Tax

(-/N)?
Unit Cost 

F.O.B Job Total Quantity Total Cost

tax

sts mhr $3.00 135,134 $405,402

cs sack $10.85 3 $29
c5 cy $143.22 50 $7,161
xc cy $10.85 5,439 $59,013
dms cy $321.16 338 $108,639
xs cy $16.28 391 $6,368
bs5 cy $271.25 69 $18,689
bc5 cy $162.75 5,711 $929,457

rp lb $0.68 34,800 $23,788
xr lb n $0.08 34,800 $2,784
stl1 lb $1.30 4,000 $5,208
bs2 lf n $0.35 738 $258

swlx5 ea $22.79 2,096 $47,753
dsi10 ea $43.40 20 $868
wwf4 sf $0.34 104,506 $35,547
rcs13 lb $1.63 44,290 $72,081
ct ea $217.00 280 $60,760

pow lb $1.80 14,538 $26,184
trim lb $3.12 3,361 $10,502
det ea $4.22 2,798 $11,808
delay ea $3.14 245 $770

ctr bcy $5.43 125,767 $682,287

xmisc lot n $1,000 480 $480,000
$2,820,878

$981,786
$929,777
$430,768

$1,222,175
$2,016,010
$6,558,242

$601,020
$711,679

Code Total Quantity Total Cost

muck lcy $13.13 221,745 $2,910,404
rfpf ls $25,000 1 $25,000

500t day $15,000 20 $300,000
$402,400

Atlas-Copco 10/07

DR Klug 10/07

…and Equipment Purchases
(6.7% of raw direct labor rate)

$1,639,565

Unescalated Construction Bid

$837,855
Total Subcontract

Notes

Plug Price
Overhead Maintenance/Service Subcontracts
Subcontract Escalation

Material Escalation

Resource/Group Description

Total Material

Unit Cost/Measure  

SUBCONTRACTS

Muck disposal $13.13

Contractor Contingency (unclassified)

$3,637,804

$0.35

$200.00
$1.50

$40.00

$19,267,689

General Plant Operation/Maintenance Materials

$1.20

Harris Rebar 08/07

Concrete/Cement

$165,058

EPBM/Roadheader-Related

Sitework

Rock Fall Protection Fence
Specialty Subcontracts

$3.89
$2.89

$2.88
$1.66

Ground Support

Rolled Channel Steel C6x13

$250.00
$150.00

Plug Based on Caldecott +10%
Plug Based on Caldecott +10%

$296.00 Surecrete 11/07
$10.00

Hanson - Sunol 09/07

$15.00

Batched Concrete

Cement, Portland 94lb sack

Memo:  Tax on Material8.500%

MATERIALS

Resource/Group Description

Small tools and supplies $3.00

$132.00

Pre-Rolled WWF 4inx4in
10ft Dywidag #10 Spile
Swellex Bolt 5 ft

Bits/Steel 2" dia drill/spile

Batched Shotcrete SFR
Shotcrete consumables

Concrete consumables

Blasting Materials

Trim Powder - Dyno Split

Surface Delays - non-el

Blasting Powder - Dyno AP

Detonators - non-el

CT Bolt - corrosion resistant

Metals/Structural Steel
Reinforcing steel, plain $0.63

$0.31

$21.00

Plug PriceTBM cutters/drag teeth $5.00
Miscellaneous

500 ton crane rental $15,000.00

Reinforcing steel mat'l
Steel shapes < 300mm

$2,698,745

Demobilization Freight and Materials
Mobilization Freight and Materials

$1,000

(excluded from estimate)

$25,000.00

Overhead Maintenance/Service Materials

(unclassified)

Miscellaneous material

Financing Charges

(unclassified)

Equipment Ownership/Mobilization Materials and Taxes

Bonds, Insurance, and Taxes Materials
Contractor Markup (unclassified)

Notes

Plug Price

Unit Cost/Measure  

Recent Contractor Prices
Recent Contractor Prices
Recent Contractor Prices

$0.08

Recent Contractor Prices

Add-ons
Whatcom County Sales Tax

Shamrock 06/06$10.00

Dry Mix Shotcrete

Concrete, 5000psi mix

$53,901,541

(excluded from estimate)
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009
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Client
Gorge Second Tunnel
20 ft Diameter Alternate

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Exclude?
/mo
/mo
/mo
/mo
/mo

Calendar 
Year

Total
Project

9 22
6 16

15 38

$158,916
Weekend maintenance

$5,419

$336,798 /mo (including markup)

 1         1         0         0         1         0         1         0         1         0         2        2 

$25,093
  -  bonds, insurance, and taxes

$270,943
OH maintenance/service

Total

Cost Type

Inclement Weather Day

Type of non-workday

Lineal/Other Plant Equipment CFC

 1         0         0         0         0         0         0         0         0         1         2        2 

/mo (excluding markup)

  -  financing charges

Jan        Feb        Mar        Apr        May        Jun         Jul         Aug       Sep        Oct        Nov       Dec

$66,257

Indirect Cost (unclassified)
Owner Allowances

SUMMARY BY RESOURCE TYPE

$12,686,999

$1,556,592

- 
$16,752,458

Escalation-excluded from estimate

$3,235,404
$402,400$6,407,120

Subcontract
Direct* Cost $8,158,350
Indirect* Cost $4,528,649

$19,267,689

$9,886,951

Cost Type

- 

149.3%

$3,637,804

Applicable Cost Items

022 - 027

4.0%

21%

% Total Estimate

42%

Material

018 - 019

% Direct, Equipment 
and Plant Cost

$53,901,541

6.0%

100% on $44,014,5908%

SUMMARY BY COST TYPE

Cost Type

67.0%

Monthly costs include adjustments totalling 4.9% for:

43.3%
100.0%

UNESCALATED TIME-RELATED INDIRECT COST BREAKDOWN

$53,901,541

- - 
$18,309,049

- 

$36,107,293Directs, Equipment, and Plant
Mobilization/Demobilization

Unescalated Construction Bid
29%Relative Direct* + Indirect* Costs

Total
$2,155,252

- 
- 

Equipment

- 

$2,973,618

- 
- 

- 

Total

- 

001 - 017, 020 - 021

$15,923,963
Labor

$37,977,578

- 

Owner Allowances

Total

but exclude contractor contingency$15,258
Field supervision

Holiday

DISTRIBUTION OF PROJECT NON-WORKDAYS

 2         1         0         0         1         0         1         0         1         1         4        4 

GP operation/maintenance

Overhead/Profit

Average Cost/month

- 
$15,638,996 29.0%

Unescalated Construction Bid
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Estimate Properties and Assumptions
Second Tunnel Length 10842 lf TSC 1 85% Spot rock bolts
Second Tunnel Diameter 20 ft TSC 2 13% Pattern rock bolts
Starter Tunnel Length 150 lf TSC 3 2% Steel ribs + WWF + Shotcrete
Starter Tunnel Diameter 22 ft Length of Upstream Connector 29 lf
Instant. Rate of Penetrantion 0.24 in/rev Length of Downstream Connector 89 lf

Labor Assumptions
Initial Work (Portal, Starter) 1 shift/day 10 hour/shift 5 day/week
Other ST Pay 0 shift dif 0 travel 0 total
Working Hours per day 9.5 0.5 hour lunch/shift
Production Hours per day 10 Assuming No Shutdown for Individuals Lunch Breaks

TBM Production/Connections 2 shift/day 10 hour/shift 5 day/week
Other ST Pay 0.25 shift dif 0.5 travel 0.75 total
Paid Working Hours per day 18.5 0.5 hour lunch/shift
Production Hours per day 19.5 Assuming No Shutdown for Individuals Lunch Breaks

Drill+Blast Starter Tunnel Excavation
Finished Diameter ft 22

Nominal width ft 22.0
Nominal height ft 22.0

Flat invert width ft 22.0
Average overbreak in 10

Perimeter hole spacing in 18
Stope hole spacing in 36

Burden to spacing ratio 0.75
Number of burn holes ea 4

Stope hole charge density lb/ft 0.8
Perimeter hole charge density lb/ft 0.3

Blasthole overdrill 10%
Excavation bcy/lf 18.52
Overbreak 9.4%

Arch/Rib perimeter sf/lf 60.8
Burn holes each 4

Stope holes each 57
Perimeter holes each 38

Total holes/round each 99
Trim powder lb/lf 12.5

Blasting powder lb/lf 51.9
Total powder lb/lf 64.5

Powder factor lb/bcy 3.8

Starter Tunnel Mucking Production - LHDs
Distance to rehandle station 350 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 2 mph 2.0 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 33 bcy/hr

Dump/manoeuver time 0.5 min 0.5 min
Inbound travel time 4 mph 1.0 min

LHD cycle time 4.0 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

ST Unsupported Cycle 6 ft/round
Drill move in/setup 10 min 10 min
Collar blast holes 99 hole 1 min/hole 2 drills 50 min

Drill blast holes 99 hole 6.6 ft/hole 2.5 ft/min 2 drills 131 min

Jacobs Associates  ♦  Engineers/Consultants

20 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
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Jacobs Associates  ♦  Engineers/Consultants

20 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Drilling cycle 190 min
Charge holes/wire up 99 hole 2 min/hole 4 men 50 min

Evacuate 5 min 5 min
Smoke time 20 min 20 min

Blasting cycle 75 min
Water muckpile/scale 20 min 20 min

Muck round 18.5 bcy/lf 6 ft round 33 bcy/hr 201 min
Mucking cycle 221 min

Theoretical Cycle Time 486 min
Allowance for downtime 15% 73 min

Advance utilities 30 min every 24 lf 8 min
Sustained Advance Rate 9.4 hr/round 6 ft/round 10 hr/day 6.4 ft/day

ST Type I Support Cycle 6 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 190 min

Blasting cycle 75 min
Mucking cycle 221 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 4.2 hole 1 min/hole 2 drills 2 min

Drill anchor holes 4.2 hole 5.5 ft/hole 2.5 ft/min 2 drills 5 min
Install rock anchors 4.2 hole 1.5 min/hole 2 crews 3 min

Anchor cycle 20 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 6 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 506 min

Allowance for downtime 15% 76 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 9.8 hr/round 6 ft/round 10 hr/day 6.1 ft/day

Main-Beam Hardrock TBM Cycle 20.00 ft excavated diameter 10,842 lf
Max gage cutter speed 660 fpm

Reach 1 2 3 4 5 6
Length 10,842 lf

Average Instantaneous ROP 0.20 inch/rev
Rate of Penetration 10.5 ft/hr

Excavate stroke 4.0 ft stroke 10.5 ft/hr over 1 reach 22.9 min
Regrip 5.0 min 5.0 min

Basic Cycle 27.9 min
Erect support min Spot and Pattern Bolts installed off CP 0.0 min

Downtime-general 20% 5.6 min
Advance theodolite delay 30.0 min each 200 lf 0.6 min

Advance track/utilities delay 20.0 min each 32 lf 2.5 min
Add/Vulcanize Conveyor Belt 540.0 min each 600 lf   Vulc 1/2 on weekends 3.6 min

Probe Drill 240 min each 150 lf 6.4 min
0.0 min

Sustained cycle 46.6 min
Sustained advance rate 90 lf/day based on 17.5 mining hrs/day 120.3 day

 % Delay for learning curve 50% of rate 10% of length 12 day delay
% Delay for curve alignment 95% of rate 5% of length 0.3 day delay

 % Other delay of rate of length 0.0 day delay
Install Ring Beams and SC 15.0 day 15.0 day delay
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Jacobs Associates  ♦  Engineers/Consultants

20 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Delay for Inflows / Bad Ground 7.0 day 7.0 day delay
Shift change delay hr/d for lf 0.0 day delay

Overall advance rate 70 lf/day 49% utilization 154.6 day

Continuous Conveyor Requirements
Conveyor surge capacity (150%) Peak TBM production 272 tph
Maximum haul distance 10,992 ft

Adverse(+)  elevation change -230.832 ft (regenerative) Conveyor capacity 408 tph
Optimized belt width (24 in) Optimized 24" belt speed 338 fpm (ok)

Muck surcharge angle (20 degrees)
Idler angle (35 degrees) Continuous rating 137 hp

Muck in-situ weight 165 lb/cu.ft Peak rating 388 hp
Muck swell factor 1.7 lcy/bcy

Diesel Shuttle Locomotive Requirements
Maximum haul distance 10,842 ft Inbound Outbound

Max. inbound grade (Note 1) 2.1% Trial loci weight tons
Avg travel speed inbound (8 mph) Remaining train weight 7.0 3.0 tons

Avg travel speed outbound (10 mph) Total resistance  (Note 4) 100.0 16.0 lb/ton
Load supply car (2.0 min)

Loci carries supplies for (4 shoves) Minimum locomotive required 2.3 ton
Supply car weight (6,000 lb) continuous rating 25 hp

Supplies weight (4 shoves) (8,000 lb) peak rating 30 hp
Maximum acceleration (0.2 mph/sec) Number of locomotives required 1 each

Rail friction factor (Note 2) (0.2 factor) based on a max theoretical round trip time
Rolling resistance (Note 3) (40.0 lb/ton) of 30 min during the  min basic TBM cycle

Notes:
1.  An adverse (positive) inbound grade is one that slopes up to the face.
2.  Typical values range from 0.10 for wet rail to 0.20 for dry rail to 0.25 for clean, dry rail.
3.  Typical rolling resistance is 20 lb/ton, however for small, hard-running locis use up to 40 lb/ton.
4.  Total resistance = (R  lb/ton rolling + 20G  lb/ton grade + 90A  lb/ton acceleration) x total weight tons
     where R  = rolling resistance selected, G  = grade in percent and A  = acceleration in mph/sec and varies from 0.1 to 0.5.

Offsite Muck Disposal
Muck haulage window 10 hr/day between

Average daily production 816 bcy
Muck swell factor 1.7 lcy/bcy

Loading unit capacity 4.5 cy Type Wheel Loader Cat 966/4.8cy
Haul unit capacity 13.0 lcy Type Dump truck 24ton/16cy, highway

Number of passes using (0.8 fill factor) 3.7 (use 3 passes)
Spot truck 0.5 min 0.5 min

Load truck (3 passes) 0.75 min/pass 2.3 min
Truck loading time 279 cy/hr 2.8 min/truck

Outbound time 10.0 miles at 25 mph 24.0 min
Dump/Queue time 2.0 min 2.0 min

Inbound time 10.0 miles at 25 mph 24.0 min
Truck hauling time 50.0 min/truck

Maximum trucks loader can handle 17 trucks
Number of trips/day/truck 10 hr/day 53 min/truck 11 trips/day/truck

Number of truck trips required 1387 lcy 10.8 lcy/truck 129 truck-trips/day
Average daily number of trucks required 12 trucks/day

Ventilation Requirements
Forced ventilation tunnel length 10,842 lf Total airflow required 18,850 cfm

Tunnel cross sectional area 314 sq.ft (Min. velocity over gross bore controls)
Men underground 12 men x 200cfm/man Flow over gross bore 60 fpm

ated equipment cfm (5K cfm min) 60 cfm Duct flow 1,500 fpm
Non-rated cont. equipment bhp 100 bhp x 100cfm/bhp

Duct diameter 48 in Total fan power required 113 hp
Fan rating (100 hp) Fans required 2 ea

Altitude above MSL 500 ft Fan spacing 9,590 ft

2.0
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CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Mean temperature (65 deg F)
Duct is new or used (N/U)? (new)

Use ventline or bagline (V/B)? B (bagline)
90deg bends in circuit (1 each)
45deg bends in circuit (none)

Use silencer (Y/N)? (yes)

Power Requirements
Power cost $0.00 /kWh

Power Factor 0.80
Diversity 85%

Equipment/Plant Description No. HP kW Load hrs/mo Cost/mo
Tunnel Boring Machine 18' dia 1 2,000  1,492
TBM Trailing gear 1 200     149
Ventilation fans 2 100     149 Y
Lights (at 30 ft oc) 361 0.2      54 Y
Pumps 11 5         40 Y
Continuous Conveyor 1 137     102

Shop Equipment 1 60.0    60 168 $0
Change House 1 30.0    30 168 $0
Yard Lighting 4 6.0      24 312 $0 Y
Office Trailer 2 20.0    40 168 $0

Total Load 2,141 kW Avg Power Cost /mo
Maximum Power Draw 2,677 kVA

Minimum Required Power Drop 2,280 kVA
Minimum Backup UPS 335 kVA

Upstream Connector Mucking Production - LHDs
Distance to rehandle station 39 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 2 mph 0.2 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 48 bcy/hr

Dump/manoeuver time 2 min 2.0 min
Inbound travel time 12 mph 0.0 min

LHD cycle time 2.8 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

USC Unsupported Cycle 4 ft/round
Drill move in/setup 30 min 30 min
Collar blast holes 99 hole 1 min/hole 2 drills 50 min

Drill blast holes 99 hole 4.4 ft/hole 2.5 ft/min 2 drills 87 min
Drilling cycle 167 min

Charge holes/wire up 99 hole 2 min/hole 4 men 50 min
Evacuate 30 min 30 min

Smoke time 35 min 35 min
Blasting cycle 115 min

Water muckpile/scale 20 min 20 min
Muck round 18.5 bcy/lf 4 ft round 48 bcy/hr 93 min

Mucking cycle 113 min
Theoretical Cycle Time 394 min

Allowance for downtime 20% 79 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 8.0 hr/round 4 ft/round 19.5 hr/day 9.8 ft/day

USC Type I Support Cycle 4 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 167 min

Tabulate the average load factor and operating 
hours per month for equipment without a power 
cost component in the operating rate.

Provide 
backup 
UPS?Load Factor

0.25
1.00
0.80

0.50
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Blasting cycle 115 min
Mucking cycle 113 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 2.8 hole 1 min/hole 2 drills 1 min

Drill anchor holes 2.8 hole 5.5 ft/hole 2.5 ft/min 2 drills 3 min
Install rock anchors 2.8 hole 1.5 min/hole 2 crews 2 min

Anchor cycle 17 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 4 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 411 min

Allowance for downtime 20% 82 min
Advance utilities 30 min every 24 lf 4 min

Sustained Advance Rate 8.3 hr/round 4 ft/round 19.5 hr/day 9.4 ft/day

Downstream Connector Mucking Production - LHDs
Distance to rehandle station 1200 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 4 mph 3.4 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 20 bcy/hr

Dump/manoeuver time 0.5 min 0.5 min
Inbound travel time 6 mph 2.3 min

LHD cycle time 6.7 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

DSC Unsupported Cycle 6 ft/round
Drill move in/setup 10 min 10 min
Collar blast holes 99 hole 1 min/hole 2 drills 50 min

Drill blast holes 99 hole 6.6 ft/hole 2.5 ft/min 2 drills 131 min
Drilling cycle 190 min

Charge holes/wire up 99 hole 2 min/hole 4 men 50 min
Evacuate 15 min 15 min

Smoke time 25 min 25 min
Blasting cycle 90 min

Water muckpile/scale 20 min 20 min
Muck round 18.5 bcy/lf 6 ft round 20 bcy/hr 337 min

Mucking cycle 357 min
Theoretical Cycle Time 637 min

Allowance for downtime 20% 127 min
Advance utilities 30 min every 24 lf 8 min

Sustained Advance Rate 12.9 hr/round 6 ft/round 19.5 hr/day 9.1 ft/day

DSC Type I Support Cycle 6 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 190 min

Blasting cycle 90 min
Mucking cycle 357 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 4.2 hole 1 min/hole 2 drills 2 min
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:53 PM

Jacobs Associates  ♦  Engineers/Consultants

20 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Drill anchor holes 4.2 hole 5.5 ft/hole 2.5 ft/min 2 drills 5 min
Install rock anchors 4.2 hole 1.5 min/hole 2 crews 3 min

Anchor cycle 20 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 6 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 657 min

Allowance for downtime 20% 131 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 13.2 hr/round 6 ft/round 19.5 hr/day 8.9 ft/day

Final Lining Properties
Length of Reach Number of Reaches

250 1
100 2

50 7
Total 800 10
Lining Thickness 1 ft
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

No. Item or Group Item Description Status Item Cost
001 Portal Development ls $74,769
002 Excavate/Support Starter Tunnel 150 lf /lf $331,867

Prepare Portal and Starter Tunnel ls
003 Erect Tunnel Plant ls $429,170
004 Assemble TBM ls $1,142,149
005 Excavate/Support TBM Tunnel 10,842 lf /lf $9,383,617
006 Remove Tunnel Conveyor and Utilities 10,842 lf /lf $527,191
007 Remove TBM and Backup from Tunnel ls $305,592
008 Disassemble TBM ls $344,761

Excavate/Support TBM Tunnel 10,842 lf /lf
009 Install CIP Concrete Lining ls $1,614,911
010 Drill and Blast Upstream Connection 29 lf /lf $130,898
011 Construct Upstream Tie-In ls $544,693
012 Drill and Blast Downstream Connection 89 lf /lf $369,245
013 Construct Downstream Tie-In ls $738,410
014 Remove Tunnel Plant/Clean Invert 10,842 lf /lf $521,678
015 Construct Tunnel Plug ls $252,426

Construct Tie-In Structures ls
016 Construct Permanent Facilities ls $250,000

Construct Permanent Facilities ls

017 directs
018 2.0 mo unesc.bid
019 1.0 mo unesc.bid
020 18.0 mo /mo
021 62 /day
022 26.8 /mo
023 26.8 /mo
024 unesc.bid
025 of cost
026 Financing Charges 1.1% unesc.bid
027 Contractor Contingency 1.3% unesc.bid

028 Escalation-excluded from estimate

029 Owner Contingency-excluded from estimate

1 Estimate Assumptions:
a   Use a refurbished main-beam TBM with a 9 month delivery period.
b   The local labor conditions will only permit two shift operation.  All work is performed on a 5-day/week basis
c   Electrical substation installation cost is excluded from the estimate.
d   Electrical power is provided to the contractor at no cost.
e   Access to the site shall remain open year-round at no expense to the contractor.
f   Natural ventilation will be available and sufficient through existing tunnel once connector break through occurs.

 

Rev Description
1 Minor change in scope, correct small items

$16,961,377

$23,932

General Mobilization

10/16/09 Added permenant warehouse structure, corrected minor items

Overhead Maintenance/Service

$20,950,075
$1,199,615

1.7%

Unescalated Construction Bid $56,686,624October 2012 NTP:  26.75 month project duration

General Plant Operation/Maintenance

Subtotal Indirect Cost

123.5%
Subtotal Direct Cost

Equipment Ownership/Mobilization

$716,947

$2,105,626

$955,637

- 
$39,725,247

$616,010
$6,736,471

$4,061,740

$430,768
$261,923

2.1%

$48.62

Demobilization/Punchlist

Seattle City Light

Item Unit Cost

$406,636
$2,212

Jacobs Associates  ♦  Engineers/Consultants

Item Quantity/Unit

OPINION OF PROBABLE UNESCALATED CONSTRUCTION BID EXCLUDING OWNER CONTINGENCY

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project Client

22 ft Diameter Alternate

Group Item Cost

Gorge Second Tunnel

(25.0% unescalated bid)

$56,686,624
- $14,171,600

Notes
Revision History:

Date

Estimate Notes:

$4,172,262

$12,132,479

$250,000

$865

$1,119

$4,149

$48.12

$4,514

Contractor Markup 13.5%

mo
$151,557

Bonds, Insurance, and Taxes 3.7%

Weekend Maintenance day

$1,690,437$63,194
moField Supervision

$4,225

(22.3% unescalated bid)$12,645,351

Summary p1;   Schedule p2;   Direct Detail p3;   Indirect Detail p14;   Escalation Detail p18;   Contingency Detail p18;   Resource Rate and 
Usage Detail p19;   Estimate Metrics p23;   Backup Calculations p24

Table of Contents:

Opinion of Probable Unescalated Construction Bid excluding Owner Contingency
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22 ft Diameter Alternate
4087.1
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Job No.

M A N FM DOS JJ SA FD J JJ

2:52 PM

N
2016

OSFJJ F M OJ
Start 
mo

2012
M

End 
mo SA NAJMActivity No. and Description Dur. 

(mos) J NO M

Jacobs Associates  ♦  Engineers/Consultants

Client
10/16/2009

Project
Gorge Second Tunnel 1

Computed on
PWD/TLPSeattle City Light

Estimator

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

J F D
20152014

CONSTRUCTION SCHEDULE AND MONTHLY PROGRESS PAYMENTS

A
2013Bid Amount

9.00 9.00
2.75 30.75 33.50

32.75 32.75
35.75 35.75

2.00 9.00 11.00
017 $19,695,088 9.00 10.00 19.00
018 $1,199,615 2.00 14.50 16.50
019 $955,637 1.25 34.50 35.75
001 $153,566 0.25 16.50 16.75
002 $681,608 1.50 16.75 18.25
003 $881,454 1.50 18.25 19.75
004 $2,345,814 1.50 19.00 20.50
005 $19,272,629 7.75 20.50 28.25
006 $1,082,776 1.00 28.25 29.25
007 $627,642 0.75 29.25 30.00
008 $708,090 1.00 30.00 31.00
009 $3,316,801 1.50 30.00 31.50
010 $268,847 0.25 31.50 31.75
011 $1,118,723 1.00 31.75 32.75
012 $758,378 0.75 30.50 31.25
013 $1,516,590 1.25 31.25 32.50
014 $1,071,453 1.00 32.50 33.50
015 $518,448 0.50 30.00 30.50
016 $513,465 1.50 33.50 35.00

months

$1,772.6K

Opinion of Probable Unescalated Construction Bid, 
Duration, and Monthly Progress Payments

1.  Project calendar is based on 9 observed holidays and 6 critical inclement weather days per year distributed monthly as shown in the Estimate Metrics summary on page 23.
2.  Payments are made 30 days after pay applications including 10% retention which is reduced to 5% after 75% is earned, 18 months after NTP.  Payments releasing retention bolded.  50% of the contract is earned 16 months after NTP (Jan 2014).
3.  Spread $39.7M indirects - $21.9M mob.  Mob/demob paid as scheduled.

$25,250.9K
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$56,686,624 $1
,8

82
.3

K

Preliminary Submittals

NTP

Complete Tie-In Structures, Lining, and Plug
Project Completion

$1
,8

22
.8

K

$6
71

.5
K

$1
,3

62
.1

K
$8

53
.4

K

$3,379.0K

$3
,3

79
.0

K

Drill and Blast Downstream Connection
Construct Downstream Tie-In
Remove Tunnel Plant/Clean Invert

Construct Upstream Tie-In

Disassemble TBM
Install CIP Concrete Lining
Drill and Blast Upstream Connection

Construct Tunnel Plug

Remove Tunnel Conveyor and Utilities
Remove TBM and Backup from Tunnel

Excavate/Support TBM Tunnel

Portal Development

Erect Tunnel Plant
Assemble TBM

Construct Permanent Facilities

$2
,2

38
.1

K
$2

,2
38

.1
K

$2
,2

38
.1

K

$3
,7

46
.2

K

26.8

$0.0K

Equipment Mobilization

Demobilization/Punchlist

Excavate/Support Starter Tunnel

General Mobilization

Outage Window (Includes Concrete Cure & Cleanup)
NTP:  October 1, 2012

Outage Window (Includes Concrete Cure & Cleanup):  July 23, 2014 - October 16, 2014
Complete Tie-In Structures, Lining, and Plug:  September 23, 2014

Project Completion:  December 23, 2014
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

No.
001 ls 5 days 5 work days

manhours
450

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift

Bar down hillside with excavator. 1 day
Drill and Blast square up rounds. 2 day
Install Rock Fall Protection/Reinforcement 2 day
Total Time 5 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $1,340
M sts Small tools and supplies $3.00 /mhr 450.0 mhr $1,350
L sh Tunnel shifter 1 $53.65 /mhr 50.00 mhr $2,683
L lead Lead miner 1 $51.81 /mhr 50.00 mhr $2,590
L min Tunnel miner 1 $49.96 /mhr 50.00 mhr $2,498
L ct Chucktender 1 $48.47 /mhr 50.00 mhr $2,424
L powd Powderman 1 $49.96 /mhr 50.00 mhr $2,498
L eo3-6 Excavator 3-6cy 1 $60.76 /mhr 50.00 mhr $3,038
E dj3 Drill jumbo 3-boom $16.00 /hr 50.00 hr $800
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 50.00 hr $2,295
E he330 Hydraulic Exc. 77.8k / 2.05cy $54.81 /hr 50.00 hr $2,741
E grt Grout Pump-Moyno/Mixer $10.00 /hr 50.00 hr $500
E leg Jackleg drill, 100cfm $0.60 /hr 50.00 hr $30
M dsi10 10ft Dywidag #10 Spile 20.00 ea $43.40 /ea 20.00 ea $868
M cs Cement, Portland 94lb sack 2.659 cf 1.00 cf/sack $10.85 /sack 2.659 sack $29
M bs2 Bits/Steel 2" dia drill/spile 213.3 lf $0.35 /lf 213.3 lf $75
S rfpf Rock Fall Protection Fence $25,000 /ls 1.00 ls $25,000
M pow Blasting Powder - Dyno AP 2.00 rnd 411.8 lb/rnd $1.80 /lb 823.7 lb $1,484
M det Detonators - non-el 2.00 rnd 76.00 ea/rnd $4.22 /ea 152.0 ea $642
M delay Surface Delays - non-el 2.00 rnd 5.00 ea/rnd $3.14 /ea 10.00 ea $31

Plant Support
L lab General Labor 1 $48.47 /mhr 50.00 mhr $2,424
L lo6- Loader oper. <6cy 100% $60.15 /mhr 50.00 mhr $3,007
L mw HD Mech/Welder 1 $60.76 /mhr 50.00 mhr $3,038
E cs12 Compressor, stationary 1200cfm $15.90 /hr 50.00 hr $795
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 50.00 hr $2,592

Allowance for blasting mats
M xmisc Miscellaneous material 10.00 lot $1,000 /lot 10.00 lot $10,000

No.
002 150 lf 5.2 lf/day 28.8 work days

manhours
3,168

21.120
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
25 rnd See Backup for Cycle Time Analysis

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $9,310
M sts Small tools and supplies $3.00 /mhr 3168 mhr $9,504
L sh Tunnel shifter 1 $53.65 /mhr 288.0 mhr $15,452
L lead Lead miner 1 $51.81 /mhr 288.0 mhr $14,920
L min Tunnel miner 3 $49.96 /mhr 864.0 mhr $43,164
L ct Chucktender 1 $48.47 /mhr 288.0 mhr $13,961
L powd Powderman 1 $49.96 /mhr 288.0 mhr $14,388
E dj3 Drill jumbo 3-boom $16.00 /hr 288.0 hr $4,608
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 288.0 hr $13,217
M bs2 Bits/Steel 2" dia drill/spile 3.50 lf/lf $0.35 /lf 525.0 lf $184
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 105.0 ea $2,392

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

22 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Equipment Subcontract
$25,000

Total timeOther fixed timeItem Quantity/Unit Production rate

$25,539
Labor

Portal Development
Item Description

$9,752

Production rate Resource QuantityResource Qty/Unit

Work schedule

5.536%

Other OT pay    

$168,164
Resource Quantity

5.536%

   Other ST pay

Resource Unit CostResource Qty/Unit Production rate

Work schedule
$2,212.45

Item Quantity/Unit Other fixed time

MaterialEquipment
$331,867

$457.38

Subcontract Item Cost
$68,607

Total timeItem Description Production rate

$40,254 $45,532

Item Cost
$14,478

Material

Other OT pay    

$24,199

$74,769

Excavate/Support Starter Tunnel

$268.36 $303.55
$177,474

Labor

$1,183.16

   Other ST pay

Resource Unit Cost
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

22 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

M pow Blasting Powder - Dyno AP 25.00 rnd 411.8 lb/rnd $1.80 /lb 10296 lb $18,544
M trim Trim Powder - Dyno Split 25.00 rnd 83.16 lb/rnd $3.12 /lb 2079 lb $6,496
M det Detonators - non-el 25.00 rnd 76.00 ea/rnd $4.22 /ea 1900 ea $8,019
M delay Surface Delays - non-el 25.00 rnd 5.00 ea/rnd $3.14 /ea 125.0 ea $392

Plant Support
L lab General Labor 1 $48.47 /mhr 288.0 mhr $13,961
L lo6- Loader oper. <6cy 1 $60.15 /mhr 288.0 mhr $17,322
L mw HD Mech/Welder 2 $60.76 /mhr 576.0 mhr $34,997
E vf100 Ventilation fan 100hp $4.00 /hr 288.0 hr $1,152
E cs12 Compressor, stationary 1200cfm $15.90 /hr 288.0 hr $4,579
E p200 Pump, trash 200gpm/100ft head 3 $2.05 /hr 864.0 hr $1,768
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 288.0 hr $14,929
S muck Muck disposal 3267 bcy 1.60 lcy/bcy $13.13 /lcy 5227 lcy $68,607

No.
003 ls 30 days 30 work days

manhours
5,400

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
Configure Surface Utilities 10 day
Assemble Surface Conveyor System 20 day
Place Mudslab in Starter Tunnel 5 day
Install Rail in Starter Tunnel 5 day
Shotcrete Gripper Walls 5 day
Shotcrete Starter Wall 5 day
Configure Ventilation System 10 day
Total Time 30 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $17,018
M sts Small tools and supplies $3.00 /mhr 5400 mhr $16,200
L sh Tunnel shifter 1 $53.65 /mhr 300.0 mhr $16,096
L lead Lead miner 1 $51.81 /mhr 300.0 mhr $15,542
L min Tunnel miner 3 $49.96 /mhr 900.0 mhr $44,963
L sm Shift mechanic 2 $60.76 /mhr 600.0 mhr $36,455
L ejm Electrician JM 2 $73.76 /mhr 600.0 mhr $44,259
L bfm Bullgang foreman 1 $53.65 /mhr 300.0 mhr $16,096
L bjm Bullgang labor 1 $49.96 /mhr 300.0 mhr $14,988
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 300.0 hr $8,535
M bc5 Batched Concrete 74.00 cy 1.05 $163 /cy 77.70 cy $12,646
M xc Concrete consumables 74.00 cy $10.85 /cy 74.00 cy $803
M bs5 Batched Shotcrete SFR 53.00 cy 1.3 $271 /cy 68.90 cy $18,689
M xs Shotcrete consumables 53.00 cy $16.28 /cy 53.00 cy $863

Plant Support
L bpo Batch Plant Operator 1 $60.15 /mhr 300.0 mhr $18,044
L bpl Batch Plant Labor 1 $46.20 /mhr 300.0 mhr $13,861
L lab General Labor 1 $48.47 /mhr 300.0 mhr $14,542
L c45- Crane oper. 20-44t 1 $60.15 /mhr 300.0 mhr $18,044
L lo6- Loader oper. <6cy 1 $60.15 /mhr 300.0 mhr $18,044
L mw HD Mech/Welder 2 $60.76 /mhr 600.0 mhr $36,455
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 300.0 hr $17,394
E vf100 Ventilation fan 100hp $4.00 /hr 300.0 hr $1,200
E cs12 Compressor, stationary 1200cfm $15.90 /hr 300.0 hr $4,770
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 300.0 hr $614
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 300.0 hr $15,551
E wbp ConECo Batch Plant $25.00 /hr 300.0 hr $7,500

Item Description
Erect Tunnel Plant

Labor
$324,405

Item CostSubcontract

Resource Unit Cost

   Other ST pay Other OT pay    

Other fixed timeProduction rate Total time

Work schedule

Resource Qty/Unit Production rate

$429,170$0$49,200
Equipment Material

Item Quantity/Unit

$55,564

$307,388
Resource Quantity

5.536%
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

22 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

No.
004 ls 30 days 30 work days

manhours
12,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $96,069
M sts Small tools and supplies $3.00 /mhr 12600 mhr $37,800
L tbm TBM Operator 1 $57.64 /mhr 600.0 mhr $34,584
L sh Tunnel shifter 1 $53.65 /mhr 600.0 mhr $32,191
L lead Lead miner 1 $51.81 /mhr 600.0 mhr $31,083
L min Tunnel miner 3 $49.96 /mhr 1800 mhr $89,925
L sm Shift mechanic 3 $60.76 /mhr 1800 mhr $109,364
L loci Loci Operater 1 $57.03 /mhr 600.0 mhr $34,218
L ejm Electrician JM 3 $73.76 /mhr 1800 mhr $132,777
L bfm Bullgang foreman 1 $53.65 /mhr 600.0 mhr $32,191
L bjm Bullgang labor 1 $49.96 /mhr 600.0 mhr $29,975
E dl15 Locomotive 15ton/140hp $20.48 /hr 600.0 hr $12,288
S 500t 500 ton crane rental 10.00 day $15,000 /day 10.00 day $150,000

Allowance for TBM Dollies and Tuggers
M xmisc Miscellaneous material 30.00 lot $1,000 /lot 30.00 lot $30,000

Plant Support
L ctrm Cutter Mechanic 1 $60.76 /mhr 600.0 mhr $36,455
L lab General Labor 1 $48.47 /mhr 600.0 mhr $29,085
L c45- Crane oper. 20-44t 1 $60.15 /mhr 600.0 mhr $36,088
L lo6- Loader oper. <6cy 100% $60.15 /mhr 600.0 mhr $36,088
L mw HD Mech/Welder 200% $60.76 /mhr 1200 mhr $72,910
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 600.0 hr $34,788
E vf100 Ventilation fan 100hp $4.00 /hr 600.0 hr $2,400
E cs12 Compressor, stationary 1200cfm $15.90 /hr 600.0 hr $9,540
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 600.0 hr $1,228
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 600.0 hr $31,103

No.
005 10,842 lf 70.13 lf/day 155 work days

manhours
58,482

5.394
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $438,374
M sts Small tools and supplies $3.00 /mhr 58482 mhr $175,446
L tbm TBM Operator 1 $57.64 /mhr 3092 mhr $178,224
L sh Tunnel shifter 1 $53.65 /mhr 3092 mhr $165,892
L lead Lead miner 1 $51.81 /mhr 3092 mhr $160,182
L min Tunnel miner 3 $49.96 /mhr 9276 mhr $463,415
L sm Shift mechanic 2 $60.76 /mhr 6184 mhr $375,727
L loci Loci Operater 1 $57.03 /mhr 3092 mhr $176,335
L ejm Electrician JM 2 $73.76 /mhr 6184 mhr $456,161
L bfm Bullgang foreman 0.5 $53.65 /mhr 1546 mhr $82,946
L bjm Bullgang labor 1 $49.96 /mhr 3092 mhr $154,472
E dl15 Locomotive 15ton/140hp $20.48 /hr 3092 hr $63,324
E flat Flat car, rail $0.50 /hr 3092 hr $1,546
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 15460 hr $5,102
E sp2 Shotcrete pot Aliva, 2cy/hr 5% $5.76 /hr 154.6 hr $890
E tbm22 Mainbeam TBM & BU- 22' dia 49% $180 /hr 1519 hr $273,503
M ctr TBM cutters/drag teeth 152872 bcy $5.43 /bcy 152872 bcy $829,332
E cnvyr Continuous Conveyor System $10.00 /hr 3092 hr $30,920

$9,383,617

Other fixed time Total time

Resource Quantity

$736,934

Production rate

Excavate/Support TBM Tunnel
Item Description

Resource Qty/Unit Resource Unit Cost

$1,142,149
Item CostMaterial

$91,346
Equipment

Other OT pay    
$865.49

   Other ST payWork schedule
$74.12 $126.18 $314.61

Subcontract
$1,367,994

Other OT pay    

Resource Quantity

$3,410,961
Item Cost

   Other ST pay

Labor

Production rate

Subcontract
$150,000$67,800

Item Description Item Quantity/Unit
Assemble TBM

Work schedule

Resource Unit Cost

$833,003

Total timeOther fixed timeProduction rate

Resource Qty/Unit
13.036%

Labor

Production rateItem Quantity/Unit

Equipment Material
$803,564

$350.59
$3,801,098

13.036% $3,362,724
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

22 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

Dental Concrete
L min Tunnel miner 100.0 point 10.00 mhr/point $49.96 /mhr 1000 mhr $49,959
M c5 Concrete, 5000psi mix 100.0 point 0.50 cy/point $143 /cy 50.00 cy $7,161
M xmisc Miscellaneous material 100.0 point 0.10 lot/point $1,000 /lot 10.00 lot $10,000

Type I GS
M swlx5 Swellex Bolt 5 ft 9216 lf 0.10 ea/lf $22.79 /ea 921.6 ea $20,998

Type II GS
M swlx5 Swellex Bolt 5 ft 1409 lf 0.70 ea/lf $22.79 /ea 986.6 ea $22,480
M wwf4 Pre-Rolled WWF 4inx4in 1409 lf 69.00 sf/lf $0.34 /sf 97253 sf $33,080

Type II - Upgraded Support
M ct CT Bolt - corrosion resistant 400.0 lf 0.70 ea/lf $217 /ea 280.0 ea $60,760
L min Tunnel miner 280.0 ea 1.00 mhr/ea $49.96 /mhr 280.0 mhr $13,988

Type III GS
M dms Dry Mix Shotcrete 216.8 lf 1.30 cy/lf 1.3 $321 /cy 366.5 cy $117,692
M wwf4 Pre-Rolled WWF 4inx4in 216.8 lf 69.00 sf/lf 1.15 $0.34 /sf 17206 sf $5,853
M rcs13 Rolled Channel Steel C6x13 54.21 ea 898.0 lb/ea $1.63 /lb 48681 lb $79,228
M xs Shotcrete consumables 366.5 cy $16.28 /cy 366.5 cy $5,964

Plant Support
L ctrm Cutter Mechanic 1 $60.76 /mhr 3092 mhr $187,864
L lab General Labor 1 $48.47 /mhr 3092 mhr $149,883
L lo6- Loader oper. <6cy 1 $60.15 /mhr 3092 mhr $185,974
L mw HD Mech/Welder 2 $60.76 /mhr 6184 mhr $375,727
L lo6- Loader oper. <6cy 1 $60.15 /mhr 3092 mhr $185,974
E d6 Dozer Cat D6/5.6cy $45.64 /hr 3092 hr $141,107
E vf100 Ventilation fan 100hp 1 $4.00 /hr 3092 hr $12,368
E cs12 Compressor, stationary 1200cfm $15.90 /hr 3092 hr $49,163
E p200 Pump, trash 200gpm/100ft head 3 $2.05 /hr 9276 hr $18,979
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 3092 hr $160,282
S muck Muck disposal 152872 bcy 1.70 lcy/bcy $13.13 /lcy 259883 lcy $3,410,961
E wtp Water Treatment Plant $15.00 /hr 3092 hr $46,380

No.
006 10,842 lf 500 lf/day 21.7 work days

manhours
7,378
0.681

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
Remove Tunnel Conveyor Leave Water
Remove Boosters Leave Airline
Remove Transformers Leave Bagline
Remove Discharge Line Leave Power Cables

Leave Rail
Leave Lighting/Power Cables

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $52,646
M sts Small tools and supplies $3.00 /mhr 7378 mhr $22,134
L sh Tunnel shifter 1 $53.65 /mhr 434.0 mhr $23,285
L lead Lead miner 1 $51.81 /mhr 434.0 mhr $22,484
L min Tunnel miner 3 $49.96 /mhr 1302 mhr $65,046
L bfm Bullgang foreman 1 $53.65 /mhr 434.0 mhr $23,285
L bjm Bullgang labor 4 $49.96 /mhr 1736 mhr $86,728
L sm Shift mechanic 1 $60.76 /mhr 434.0 mhr $26,369
L loci Loci Operater 1 $57.03 /mhr 434.0 mhr $24,751
L ejm Electrician JM 1 $73.76 /mhr 434.0 mhr $32,014
E dl15 Locomotive 15ton/140hp 1 $20.48 /hr 434.0 hr $8,888
E flat Flat car, rail 2 $0.50 /hr 868.0 hr $434
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 2170 hr $716

Plant Support
L lab General Labor 1 $48.47 /mhr 434.0 mhr $21,038

Remove Tunnel Conveyor and Utilities
Total time

$42.10
$456,487

Labor

Item Description

Resource Qty/Unit Production rate

Production rate

$48,571
Material

$22,134
$4.48

Work schedule

13.036% $403,841

$2.04

Resource Unit Cost

Other OT pay       Other ST pay

Resource Quantity

$48.62

Equipment

$0.00

Subcontract

Item Quantity/Unit Other fixed time

$527,191$0
Item Cost
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

22 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

L lo6- Loader oper. <6cy 1 $60.15 /mhr 434.0 mhr $26,104
L mw HD Mech/Welder 2 $60.76 /mhr 868.0 mhr $52,738
E vf100 Ventilation fan 100hp $4.00 /hr 434.0 hr $1,736
E cs12 Compressor, stationary 1200cfm $15.90 /hr 434.0 hr $6,901
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 434.0 hr $888
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 434.0 hr $22,498
E wtp Water Treatment Plant $15.00 /hr 434.0 hr $6,510

No.
007 ls 15 days 15 work days

manhours
3,900

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Remove backup cars - allow 10 shift
Walk TBM back to create working room. 1 shift
Remove Peripheral Cutters 1 shift
Remove All  Quads of Cutterhead to allow machine to clear bagline 8 shift
Place Dollies under TBM 2 shift
Pull TBM and Backup back through tunnel using two locis 8 shift

30 shift
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $28,708
M sts Small tools and supplies $3.00 /mhr 3900 mhr $11,700
L sh Tunnel shifter 1 $53.65 /mhr 300.0 mhr $16,096
L lead Lead miner 1 $51.81 /mhr 300.0 mhr $15,542
L min Tunnel miner 3 $49.96 /mhr 900.0 mhr $44,963
L sm Shift mechanic 1 $60.76 /mhr 300.0 mhr $18,227
L loci Loci Operater 2 $57.03 /mhr 600.0 mhr $34,218
L ejm Electrician JM 1 $73.76 /mhr 300.0 mhr $22,129
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 600.0 hr $12,288
E flat Flat car, rail $0.50 /hr 300.0 hr $150
E p140 Pump, subm. 140gpm/20ft head 5 $0.33 /hr 1500 hr $495
E tbm22 Mainbeam TBM & BU- 22' dia 10% $180 /hr 30.00 hr $5,400

Plant Support
L lab General Labor 1 $48.47 /mhr 300.0 mhr $14,542
L lo6- Loader oper. <6cy 1 $60.15 /mhr 300.0 mhr $18,044
L mw HD Mech/Welder 2 $60.76 /mhr 600.0 mhr $36,455
E vf100 Ventilation fan 100hp $4.00 /hr 300.0 hr $1,200
E cs12 Compressor, stationary 1200cfm $15.90 /hr 300.0 hr $4,770
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 300.0 hr $614
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 300.0 hr $15,551
E wtp Water Treatment Plant $15.00 /hr 300.0 hr $4,500

No.
008 ls 20 days 20 work days

manhours
2,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $8,467
M sts Small tools and supplies $3.00 /mhr 2600 mhr $7,800
L sh Tunnel shifter 1 $53.65 /mhr 200.0 mhr $10,730
L lead Lead miner 1 $51.81 /mhr 200.0 mhr $10,361
L min Tunnel miner 2 $49.96 /mhr 400.0 mhr $19,983
L sm Shift mechanic 2 $60.76 /mhr 400.0 mhr $24,303
L ejm Electrician JM 2 $73.76 /mhr 400.0 mhr $29,506
S 500t 500 ton crane rental 10.00 day $15,000 /day 10.00 day $150,000

Plant Support

Other fixed time

   Other ST pay

Total timeProduction rate

Work schedule Other OT pay    

Subcontract

Disassemble TBM
Item Description

Resource Qty/Unit

Item Description

Equipment
Remove TBM and Backup from Tunnel

Resource Qty/Unit

Item Quantity/Unit

$248,923

Material

$11,700

Production rate

$44,968

Other fixed time Total time

Material
$0

Resource Quantity

Item Cost

Resource Unit Cost

Labor
$150,000

Production rate

Item Quantity/Unit

Equipment

Production rate

Work schedule
$25,553 $7,800$161,408

Item Cost

5.536%

Other OT pay       Other ST pay

Resource QuantityResource Unit Cost
$152,941

13.036%

$344,761

$220,216

Subcontract

$305,592
Labor
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

22 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

L lab General Labor 1 $48.47 /mhr 200.0 mhr $9,695
L c45- Crane oper. 20-44t 1 $60.15 /mhr 200.0 mhr $12,029
L lo6- Loader oper. <6cy 1 $60.15 /mhr 200.0 mhr $12,029
L mw HD Mech/Welder 2 $60.76 /mhr 400.0 mhr $24,303
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 200.0 hr $11,596
E cs12 Compressor, stationary 1200cfm $15.90 /hr 200.0 hr $3,180
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 200.0 hr $409
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 200.0 hr $10,368

No.
009 ls 30 days 30 work days

manhours
8,400

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 20 ft Number of Reaches 10 ea
Assumed Length 800.00 ft Number of 50' pours 16 ea
Concrete Quantity 6.3 cy/lf Concrete per pour 315 cy
Liner Concrete 5040 cy
Form/Pour/Strip Section (50' sections) 1.5 day/ea 24 day
Mobe between reaches 0.5 day/reach 5 day
Route Utilities and Rail Around Lining 1 day/ea 16 day
General Downtime 0.2 9 day
Total Time 30 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $60,978
M sts Small tools and supplies $3.00 /mhr 8400 mhr $25,200
L sh Tunnel shifter $53.65 /mhr 600.0 mhr $32,191
L lead Lead miner $51.81 /mhr 600.0 mhr $31,083
L min Tunnel miner 3 $49.96 /mhr 1800 mhr $89,925
L cfm Carpenter FM 1 $62.92 /mhr 600.0 mhr $37,752
L cjm Carpenter JM 2 $58.58 /mhr 1200 mhr $70,291
L loci Loci Operater 2 $57.03 /mhr 1200 mhr $68,435
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 1200 hr $24,576
E flat Flat car, rail $0.50 /hr 600.0 hr $300
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 600.0 hr $17,070
E a6 Agitator car 6cy 2 $12.00 /hr 1200 hr $14,400
E cfc Circular forms/carrier 30lf $6.00 /hr 600.0 hr $3,600
M bc5 Batched Concrete 5040 cy 1.05 $163 /cy 5292 cy $861,273
M xc Concrete consumables 5040 cy $10.85 /cy 5040 cy $54,684

Allowance for transition concrete
M xmisc Miscellaneous material 10.00 ea 3.00 lot/ea $1,000 /lot 30.00 lot $30,000

Plant Support
L lab General Labor $48.47 /mhr 600.0 mhr $29,085
L lo6- Loader oper. <6cy $60.15 /mhr 600.0 mhr $36,088
L mw HD Mech/Welder 2 $60.76 /mhr 1200 mhr $72,910
E vf100 Ventilation fan 100hp $4.00 /hr 600.0 hr $2,400
E cs12 Compressor, stationary 1200cfm $15.90 /hr 600.0 hr $9,540
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 600.0 hr $1,228
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 600.0 hr $31,103
E vf40 Ventilation fan 40hp $3.00 /hr 600.0 hr $1,800
E wtp Water Treatment Plant $15.00 /hr 600.0 hr $9,000

Other OT pay    

Resource Qty/Unit Production rate Resource Quantity

$528,738
   Other ST pay

$0 $1,614,911$971,157

$467,76013.036%

Work schedule

Equipment

Total timeProduction rateItem Quantity/UnitItem Description Other fixed time
Install CIP Concrete Lining

Labor
$115,016

Subcontract

Resource Unit Cost

Material Item Cost
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

22 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

No.
010 29 lf 8.2 lf/day 3 days 6.5 work days

manhours
1,430

49.310
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Stockpile Muck in Stub Tunnel - Tram to Portal during drilling/support Cycle.
Use 4 ft rounds to minimize blast vibrations near dam and reduce damage to existing tunnel lining.

3 day Allowance for cleaning invert, survey, and drilling/popping tights
R/T Code Resource Description Factor Resource Cost
L lp Labor premium $9,832
M sts Small tools and supplies $3.00 /mhr 1430 mhr $4,290
L sh Tunnel shifter 1 $53.65 /mhr 130.0 mhr $6,975
L lead Lead miner 1 $51.81 /mhr 130.0 mhr $6,735
L min Tunnel miner 3 $49.96 /mhr 390.0 mhr $19,484
L ct Chucktender 1 $48.47 /mhr 130.0 mhr $6,302
L powd Powderman 1 $49.96 /mhr 130.0 mhr $6,495
L eo3- Excavator <3cy 1 $57.03 /mhr 130.0 mhr $7,414
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 130.0 hr $5,966
E dj3 Drill jumbo 3-boom $16.00 /hr 130.0 hr $2,080
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 130.0 hr $750
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 20.30 ea $463
M pow Blasting Powder - Dyno AP 7.25 rnd 274.6 lb/rnd $1.80 /lb 1991 lb $3,585
M trim Trim Powder - Dyno Split 7.25 rnd 55.44 lb/rnd $3.12 /lb 401.9 lb $1,256
M det Detonators - non-el 7.25 rnd 76.00 ea/rnd $4.22 /ea 551.0 ea $2,326
M delay Surface Delays - non-el 7.25 rnd 5.00 ea/rnd $3.14 /ea 36.25 ea $114

Plant Support
L lab General Labor 1 $48.47 /mhr 130.0 mhr $6,302
L lo6- Loader oper. <6cy 1 $60.15 /mhr 130.0 mhr $7,819
L mw HD Mech/Welder 1 $60.76 /mhr 130.0 mhr $7,899
E vf100 Ventilation fan 100hp $4.00 /hr 130.0 hr $520
E cs12 Compressor, stationary 1200cfm $15.90 /hr 130.0 hr $2,067
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 130.0 hr $266
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 130.0 hr $6,739
E wtp Water Treatment Plant $15.00 /hr 130.0 hr $1,950
S muck Muck disposal 632.0 bcy 1.60 lcy/bcy $13.13 /lcy 1011 lcy $13,272

No.
011 ls 20 days 20 work days

manhours
5,600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 22.00 ft Build Contour/Transition Forms 4 day
Assumed Length of Contour 10 ft Form/Pour/Strip Connector (15' section 6 day
Concrete Quantity 7.70 cy/lf Reinf/Pour/Strip Contour Concrete 4 day
Length of Connetor 29 lf Point/Patch 2 day
Liner Concrete 223 cy General Downtime 20% 4 day
Allowance Contour Concrete 70 cy 20 day
Total Concrete 293 cy

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $40,652
M sts Small tools and supplies $3.00 /mhr 5600 mhr $16,800
L sh Tunnel shifter $53.65 /mhr 400.0 mhr $21,461
L lead Lead miner $51.81 /mhr 400.0 mhr $20,722
L min Tunnel miner 3 $49.96 /mhr 1200 mhr $59,950
L cfm Carpenter FM 1 $62.92 /mhr 400.0 mhr $25,168

$85,255
EquipmentLabor Material

Item Description
Drill and Blast Upstream Connection

Resource Qty/Unit

$457.66
   Other ST pay

$130,898$13,272
$2,939.83

Subcontract

$311,84013.036%

Resource Unit Cost
13.036%

$56,117
Item Cost

Resource Quantity

Construct Upstream Tie-In

Resource Qty/Unit

$136,084

Item Quantity/Unit Other fixed time

Work schedule

$20,338

Production rate

Work schedule

Resource Unit Cost

$701.33

Total timeOther fixed time

Equipment Material

Production rateItem Description

Labor
$352,492

Item Quantity/Unit

$4,513.74$414.93

$75,423

Item Cost

Production rate Total time

$12,033
Subcontract

Other OT pay    

Other OT pay    

20138.22182

$544,693
   Other ST pay

$0

Production rate Resource Quantity
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

22 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

L cjm Carpenter JM 2 $58.58 /mhr 800.0 mhr $46,861
L loci Loci Operater 2 $57.03 /mhr 800.0 mhr $45,623
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 800.0 hr $16,384
E flat Flat car, rail $0.50 /hr 400.0 hr $200
E c76 Conc. pump, trailer 76cy/hr 8.00 hr $28.45 /hr 8.00 hr $228
E a6 Agitator car 6cy 8.00 hr 2 $12.00 /hr 16.00 hr $192
E cfc Circular forms/carrier 30lf $6.00 /hr 400.0 hr $2,400
M bc5 Batched Concrete 293.0 cy 1.05 $163 /cy 307.7 cy $50,070
M xc Concrete consumables 293.0 cy $10.85 /cy 293.0 cy $3,179
M rp Reinforcing steel, plain 70.00 cy 300.0 lb/cy $0.68 /lb 21000 lb $14,355
M xmisc Miscellaneous material 50.00 lot Mat'l for Contour Forms $1,000 /lot 50.00 lot $50,000
M xr Reinforcing steel mat'l 21000 lb $0.08 /lb 21000 lb $1,680

Plant Support
L lab General Labor $48.47 /mhr 400.0 mhr $19,390
L lo6- Loader oper. <6cy $60.15 /mhr 400.0 mhr $24,059
L mw HD Mech/Welder 2 $60.76 /mhr 800.0 mhr $48,606
E vf100 Ventilation fan 100hp $4.00 /hr 400.0 hr $1,600
E cs12 Compressor, stationary 1200cfm $15.90 /hr 400.0 hr $6,360
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 400.0 hr $818
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 400.0 hr $20,735
E vf40 Ventilation fan 40hp $3.00 /hr 400.0 hr $1,200
E wtp Water Treatment Plant $15.00 /hr 400.0 hr $6,000

No.
012 89 lf 7.6 lf/day 5 days 16.7 work days

manhours
4,008

45.034
Status (Additive)

1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift
5 day Allowance for cleaning invert, survey, and drilling/popping tights

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $27,907
M sts Small tools and supplies $3.00 /mhr 4008 mhr $12,024
L sh Tunnel shifter 1 $53.65 /mhr 334.0 mhr $17,920
L lead Lead miner 1 $51.81 /mhr 334.0 mhr $17,303
L min Tunnel miner 3 $49.96 /mhr 1002 mhr $50,058
L ct Chucktender 1 $48.47 /mhr 334.0 mhr $16,190
L powd Powderman 1 $49.96 /mhr 334.0 mhr $16,686
L eo3- Excavator <3cy 1 $57.03 /mhr 334.0 mhr $19,048
E lhd4 Load-Haul-Dump  6.6ton/4cy $45.89 /hr 334.0 hr $15,328
E dj3 Drill jumbo 3-boom $16.00 /hr 334.0 hr $5,344
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 334.0 hr $1,928
M swlx5 Swellex Bolt 5 ft 0.70 ea/lf $22.79 /ea 62.30 ea $1,420
M pow Blasting Powder - Dyno AP 14.833 rnd 411.8 lb/rnd $1.80 /lb 6109 lb $11,003
M trim Trim Powder - Dyno Split 14.833 rnd 83.16 lb/rnd $3.12 /lb 1234 lb $3,855
M det Detonators - non-el 14.833 rnd 76.00 ea/rnd $4.22 /ea 1127 ea $4,758
M delay Surface Delays - non-el 14.833 rnd 5.00 ea/rnd $3.14 /ea 74.167 ea $233

Plant Support
L lab General Labor 1 $48.47 /mhr 334.0 mhr $16,190
L lo6- Loader oper. <6cy 1 $60.15 /mhr 334.0 mhr $20,089
L mw HD Mech/Welder 2 $60.76 /mhr 668.0 mhr $40,586
E vf100 Ventilation fan 100hp $4.00 /hr 334.0 hr $1,336
E cs12 Compressor, stationary 1200cfm $15.90 /hr 334.0 hr $5,311
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 334.0 hr $683
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 334.0 hr $17,314
E vf40 Ventilation fan 40hp $3.00 /hr 334.0 hr $1,002
E wtp Water Treatment Plant $15.00 /hr 334.0 hr $5,010
S muck Muck disposal 1939 bcy 1.60 lcy/bcy $13.13 /lcy 3102 lcy $40,719

$369,245

Other OT pay    

$40,719

Resource Qty/Unit

$598.38
$53,256

Labor

$374.06
$33,292

$2,718.86
$241,978

Item Quantity/Unit

Item CostMaterial Subcontract

Other fixed timeProduction rate

   Other ST pay

13.036%
Resource Unit Cost

Work schedule
$4,148.82

Total time

$457.52

$214,072
Resource QuantityProduction rate

Equipment
Drill and Blast Downstream Connection
Item Description
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

22 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

No.
013 ls 24 days 24 work days

manhours
6,720

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 22.00 ft Build Contour/Transition Forms 4 day
Assumed Length of Contour 10 ft Form/Pour/Strip Connector (30' section 9 day
Concrete Quantity 7.7021 cy/lf Reinf/Pour/Strip Contour Concrete 4 day
Length of Connetor 89 lf Point/Patch 3 day
Liner Concrete 685 cy General Downtime 20% 4 day
Allowance Contour Concrete 70 cy 24 day
Total Concrete 755 cy

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $48,783
M sts Small tools and supplies $3.00 /mhr 6720 mhr $20,160
L sh Tunnel shifter $53.65 /mhr 480.0 mhr $25,753
L lead Lead miner $51.81 /mhr 480.0 mhr $24,867
L min Tunnel miner 3 $49.96 /mhr 1440 mhr $71,940
L cfm Carpenter FM 1 $62.92 /mhr 480.0 mhr $30,201
L cjm Carpenter JM 2 $58.58 /mhr 960.0 mhr $56,233
L loci Loci Operater 2 $57.03 /mhr 960.0 mhr $54,748
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 960.0 hr $19,661
E flat Flat car, rail $0.50 /hr 480.0 hr $240
E c76 Conc. pump, trailer 76cy/hr $28.45 /hr 480.0 hr $13,656
E a6 Agitator car 6cy 2 $12.00 /hr 960.0 hr $11,520
E cfc Circular forms/carrier 30lf $6.00 /hr 480.0 hr $2,880
M bc5 Batched Concrete 755.0 cy 1.05 $163 /cy 792.8 cy $129,020
M xc Concrete consumables 755.0 cy $10.85 /cy 755.0 cy $8,192
M rp Reinforcing steel, plain 70.00 cy 300.0 lb/cy $0.68 /lb 21000 lb $14,355
M xmisc Miscellaneous material 50.00 lot Mat'l for Contour Forms $1,000 /lot 50.00 lot $50,000
M xr Reinforcing steel mat'l 21000 lb $0.08 /lb 21000 lb $1,680

Plant Support
L lab General Labor $48.47 /mhr 480.0 mhr $23,268
L lo6- Loader oper. <6cy $60.15 /mhr 480.0 mhr $28,871
L mw HD Mech/Welder 2 $60.76 /mhr 960.0 mhr $58,328
E vf100 Ventilation fan 100hp $4.00 /hr 480.0 hr $1,920
E cs12 Compressor, stationary 1200cfm $15.90 /hr 480.0 hr $7,632
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 480.0 hr $982
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 480.0 hr $24,882
E vf40 Ventilation fan 40hp $3.00 /hr 480.0 hr $1,440
E wtp Water Treatment Plant $15.00 /hr 480.0 hr $7,200

No.
014 10,842 lf 500 lf/day 21.7 work days

manhours
6,510
0.600

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Remove Waterline
Remove Airline
Remove Bagline
Remove Power Cables
Remove Rail
Remove Lighting/Power Cables

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $48,160
M sts Small tools and supplies $3.00 /mhr 6510 mhr $19,530

Production rate

$223,406

$0

Construct Downstream Tie-In
Item Quantity/UnitItem Description Other fixed timeProduction rate

SubcontractMaterialLabor
$92,013
Equipment

Labor

$422,991

Resource Quantity

Subcontract

$0
Item Cost

Item Cost

$738,410

Production rate
Remove Tunnel Plant/Clean Invert

Resource Quantity

$521,678

Other fixed time Total time

Total time

$48.12
Work schedule

13.036%

   Other ST pay

Equipment

$374,208

Material

Other OT pay       Other ST pay

Resource Unit Cost

Other OT pay    

Resource Qty/Unit

Item Quantity/Unit

$84,554
$1.80$38.52 $7.80

$417,593 $19,530

13.036%

Work schedule

$0.00

Production rate Resource Unit Cost
$369,433

Resource Qty/Unit

Item Description
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

22 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

L sh Tunnel shifter $53.65 /mhr 434.0 mhr $23,285
L lead Lead miner $51.81 /mhr 434.0 mhr $22,484
L min Tunnel miner 3 $49.96 /mhr 1302 mhr $65,046
L sm Shift mechanic $60.76 /mhr 434.0 mhr $26,369
L loci Loci Operater 2 $57.03 /mhr 868.0 mhr $49,501
L ejm Electrician JM $73.76 /mhr 434.0 mhr $32,014
L eo3- Excavator <3cy $57.03 /mhr 434.0 mhr $24,751
E b301 Cat 301 Mini-Exc 3.8k/.04cy $5.77 /hr 434.0 hr $2,505
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 868.0 hr $17,777
E flat Flat car, rail 2 $0.50 /hr 868.0 hr $434
E p140 Pump, subm. 140gpm/20ft head $0.33 /hr 434.0 hr $143

Plant Support
L lab General Labor $48.47 /mhr 434.0 mhr $21,038
L c45- Crane oper. 20-44t $60.15 /mhr 434.0 mhr $26,104
L lo6- Loader oper. <6cy $60.15 /mhr 434.0 mhr $26,104
L mw HD Mech/Welder 2 $60.76 /mhr 868.0 mhr $52,738
E hc40 Hydraulic Crane 40ton/105' $57.98 /hr 434.0 hr $25,163
E vf100 Ventilation fan 100hp $4.00 /hr 434.0 hr $1,736
E cs12 Compressor, stationary 1200cfm $15.90 /hr 434.0 hr $6,901
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 434.0 hr $888
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 434.0 hr $22,498
E wtp Water Treatment Plant $15.00 /hr 434.0 hr $6,510

No.
015 ls 10 days 10 work days

manhours
2,200

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 2 shift/day 5 day/week 0.75 hr/shift 0 hr/shift

Assumptions:
Finished Diameter 22.00 ft Build Bulkhead Forms 3 day

Pour/Strip Plug 4 day
Concrete Quantity 14.08 cy/lf Point/Patch 1 day
Assumed Thickness of Plug 10 ft General Downtime 20% 2 day
Plug Concrete 141 cy 10 day

R/T Code Resource Description Factor Resource Cost
L lp Labor premium $15,768
M sts Small tools and supplies $3.00 /mhr 2200 mhr $6,600
L sh Tunnel shifter $53.65 /mhr 200.0 mhr $10,730
L lead Lead miner $51.81 /mhr 200.0 mhr $10,361
L min Tunnel miner 3 $49.96 /mhr 600.0 mhr $29,975
L cfm Carpenter FM 1 $62.92 /mhr 200.0 mhr $12,584
L cjm Carpenter JM 2 $58.58 /mhr 400.0 mhr $23,430
E dl15 Locomotive 15ton/140hp 2 $20.48 /hr 400.0 hr $8,192
E flat Flat car, rail $0.50 /hr 200.0 hr $100
E c76 Conc. pump, trailer 76cy/hr 8.00 hr $28.45 /hr 8.00 hr $228
E a6 Agitator car 6cy 8.00 hr 2 $12.00 /hr 16.00 hr $192
E cfc Circular forms/carrier 30lf $6.00 /hr 200.0 hr $1,200
M bc5 Batched Concrete 141.0 cy 1.05 $163 /cy 148.1 cy $24,095
M xc Concrete consumables 141.0 cy $10.85 /cy 141.0 cy $1,530
M stl1 Steel shapes < 300mm 4000 lb Steel Bulkhead Doors $1.30 /lb 4000 lb $5,208
M xmisc Miscellaneous material 50.00 lot Mat'l for Bulkhead Forms $1,000 /lot 50.00 lot $50,000
L lab General Labor $48.47 /mhr 200.0 mhr $9,695
L lo6- Loader oper. <6cy $60.15 /mhr 200.0 mhr $12,029
L mw HD Mech/Welder 1 $60.76 /mhr 200.0 mhr $12,152
E vf100 Ventilation fan 100hp $4.00 /hr 200.0 hr $800
E cs12 Compressor, stationary 1200cfm $15.90 /hr 200.0 hr $3,180
E p200 Pump, trash 200gpm/100ft head $2.05 /hr 200.0 hr $409
E l966 Wheel Loader Cat 966/4.8cy $51.84 /hr 200.0 hr $10,368
E vf40 Ventilation fan 40hp $3.00 /hr 200.0 hr $600

$252,426$0
Equipment

Construct Tunnel Plug

Production rate

$87,433

Resource Qty/Unit

$136,725
Labor

Work schedule

Material
$28,268

Other OT pay    

$120,95713.036%
Resource Quantity

   Other ST pay

Resource Unit Cost

Item Description Item Quantity/Unit Total timeOther fixed timeProduction rate

Subcontract Item Cost
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Jacobs Associates  ♦  Engineers/Consultants

DIRECT COST DETAIL

Client

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

22 ft Diameter Alternate
Gorge Second Tunnel Seattle City Light

E wtp Water Treatment Plant $15.00 /hr 200.0 hr $3,000

No.
016 ls 30 days 30 work days

manhours
0

Status (Additive)
1.000 Schedule factor (Normal) 10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
Asthetic Shotcrete Work 50 K 5 day
Access Control Bulkhead 75 K 10 day
Perm. Lighting/Ventilation 75 K 10 day
Parking Lot/Grounds Restoration 50 K 5 day
Allowance for Permanent Facilities 250 K 30 day

R/T Code Resource Description Factor Resource Cost
M xmisc Miscellaneous material 250.0 lot Allowace for Items above $1,000 /lot 250.0 lot $250,000

   Other ST pay

Resource Unit Cost Resource Quantity

Item Cost

Production rateResource Qty/Unit

Construct Permanent Facilities
Item Description

$0
Equipment

$0

Item Quantity/Unit

Material
$250,000$0

Subcontract

Production rate Other fixed time

Other OT pay    

Total time

$250,000
Labor

Work schedule
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

No.
017 LS

Rental
Value Writeoff Value Writeoff Value Writeoff Amount

48% $20,800K 85% $23,742K 80% $80K

Freight in+out E/D mhrs
M 8.5% $1,768,000

E M 1 ea 88% $700,000 $6,815 3.6 $10,560,000
E M 1 ea 88% $50,000 $1,751 7.1 $5,413,896
E F 1 ea 20% $2,000 12 $63.27 4.7 $97,063
E F 1 ea 75% $2,000 16 $27.13 20.0 $212,785
E F 1 ea 25% $2,000 16 $93.52 2.6 $75,000
E F 2 ea 65% $2,000 12 $29.04 20.7 $260,000
E P 2 ea 85% $1,000 $2.50 15.7 $17,000
E F 1 ea 65% $2,000 $41.67 7.1 $128,849
E P 3 ea 100% $90.00 0.2 $4,500
E F 1 ea 25% $2,500 $125 2.6 $100,000
E R 1 mo $600 0.2 $30,000
E R 3 mo $11.02 2.1 $9,900
E P 1 ea 10% $500 $80.00 0.2 $4,000
E F 1 ea 75% $500 $42.08 3.9 $58,738
E R 2 mo $133 1.4 $40,000
E F 2 ea 65% $1,500 $26.69 5.1 $58,500
E P 1 ea 85% $10,000 80 $101 3.9 $170,000
E F 1 ea 20% $500 $30.55 0.4 $4,724
E P 1 ea 100% $2.18 4.7 $4,400
E F 1 ea 70% $1,000 12 $11.63 20.0 $91,225
E P 3 ea 100% $2.01 18.9 $16,500
E P 4 ea 100% $0.29 36.8 $5,804
E P 7 ea 100% $0.68 45.2 $19,593
E P 1 ea 75% $2,000 20 $40.99 14.8 $262,500

E F 8 ea 50% $400 $4.01 144 $100,000
E F 1 ea 50% $400 $4.82 18.0 $15,000
E F 1 ea 50% $400 $6.42 18.0 $20,000
E F 1 ea 50% $1,000 $24.08 18.0 $75,000
E F 1 ea 90% $1,000 $38.41 18.0 $119,606
E P 1 ea 100% $800 $8.41 18.0 $26,179

M P 10,992 lf 100% $1.00 $274,800
M P 200 lf 100% $1.00 $5,000
M P 10992 lf 50% $219,840
M P 10992 lf 25% $137,400
M P 11192 lf 80% $1.00 $119,351
M P 11192 lf 80% $1.00 $74,583
M P 11192 tf 100% $1.00 $149,189
M P 4679 lf 80% $1.00 $56,148

M P 1 ea 50% $200 60 $60,000
M P 1 ls 75% $75,000
M P 1 ea 100% $10,000

$15.00

$40.00
$25.00

$50.00

$8.33
$13.33

$120,000

Fan Enclosure $10,000
$100,000

$400,000

$2,799

$78,317
$20,000

$200,000

$4,400

$40,000

$23,619

$13.33

$40,000

$25,000

$25.00

$30,000

Lineal Plant:  $1,036,312

$150,000

Street sweeper, 8' broom
Generator, skid 725kW
Water Truck

$132,895

General Plant:  $355,785

TBM Guidence System

Pickups
Flatbed Truck
Mechanics Truck

Load-Haul-Dump  6.6ton/4cy

Ventilation fan 100hp
Pump, trash 200gpm/100ft head

Ventilation fan 40hp

Grout Pump-Moyno/Mixer

Agitator car 6cy
ConECo Batch Plant
Conc. pump, trailer 76cy/hr

Compressor, stationary 1200cfm

Pump, subm. 140gpm/20ft head

Dozer Cat D6/5.6cy
Flat car, rail

Drill jumbo 3-boom

Cat 301 Mini-Exc 3.8k/.04cy
Hydraulic Exc. 77.8k / 2.05cy

Jackleg drill, 100cfm

Item Quantity/Unit

$18,000,762

Fleet Equipment- Source Code:  Fleet, Purchase, Mob Purchase, or Rental/lease.

Equipment Ownership/Mobilization
Equipment

$0

Item Description

Material

$283,713

Continuous Conveyor System
$12,000,000Mainbeam TBM & BU- 22' dia

Wheel Loader Cat 966/4.8cy

  on-site at a single-shift utilization rate of 173 hours/month.

R/T

$2,942K

Whatcom County Sales Tax

Number of Units
or Rental PeriodResource Description So

ur
ce

C
od

e
$20,800,004

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

22 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

Circular forms/carrier 30lf
Shotcrete pot Aliva, 2cy/hr

- Ownership cost/hr is based on actual equipment months

$19,695,088Payment via Equipment Mobilization Bid ItemNotes:

Item CostSubcontractLabor

Equipment purchases total an estimated $20,800K: Contractor pays 10% in 
October 2012, 50% in March 2013, and 40% in July 2013.

Ownership 
Cost/hr

Equip. 
months

Project Cost 
excluding 

freight/erection

$0

Purchased Equipment Fleet + Purchase

$2,949,313 $20,950,075

Unit Freight & Erection 
(carried in Mob/Demob)Project 

Writeoff

Unit Purchase cost, Unit 
Book value, or Rental 

Rate per period

$5,500
$1,451

$1,500

$130,322

$45,000

$3,300
$30,000

on purchases
Hourly Equipment used in Direct Cost Items:  $17,644,977

$10,000
$198,229

$485,317

Locomotive 15ton/140hp

Hydraulic Crane 40ton/105'
$6,152,155

$200,000
$300,000

$350,000Water Treatment Plant

60 lb Rails/Steel Ties/Clips

$26,179

Fanline, 48" Flexable Bagline
Scavanger Bagline

8" Discharge Line

Mine Cable/Transformers

Shop Equipment

6" Discharge Line
4" Water Line

Other Plant:  $145,000

Temporary Tunnel Lighting
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

22 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

No.
018 2.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost
L lp $8,357
M sts $3.00 /mhr 2844 mhr $8,532
M 50% of total (balance in Demobilization) $840,447 $420,224
L 240 mhr $60.76 /mhr 240 mhr $14,582
M 1 ea 1000 sf/ea $50.00 /sf 1000 sf $50,000
M 1 loc $10,000 /loc 1 loc $10,000
M 400 sf $80.00 /sf 400 sf $32,000
M 1 loc $15,000 /loc 1 loc $15,000
M 1 loc $20,000 /loc 1 loc $20,000
M 1 loc $15,000 /loc 1 loc $15,000
M 1 loc $10,000 /loc 1 loc $10,000
M 1 set $20,000 /set 1 set $20,000
M 1 set $12,000 /set 1 set $12,000
M 1 office 2 line/office $500 /line 2 line $1,000
M 1 ea 1200 sf/ea $9.00 /sf 1200 sf $10,800
M 1 loc $5,000 /loc 1 loc $5,000
M 1 loc 960 sf/loc $6.25 /sf 960 sf $6,000
M 1 loc 640 sf/loc $6.25 /sf 640 sf $4,000
M 1 loc $5,000 /loc 1 loc $5,000
M 1 loc 400 sf/loc $9.00 /sf 400 sf $3,600
M 1 loc 1600 sf/loc $45.00 /sf 1600 sf $72,000
M 1 loc 1483 lf/loc $25.00 /lf 1483 lf $37,075
M 1 loc 531 lf/loc $25.00 /lf 531 lf $13,275
M 1 loc 2030 lf/loc $25.00 /lf 2030 lf $50,750
L 2 $60.15 /mhr 868 mhr $52,208
L 4 $48.47 /mhr 1736 mhr $84,152
M 5550 sy 0.29167 ton/sy $30.00 /ton 1618.75 ton $48,563
M 9,950 sf $2.01 /sf 9950 sf $20,000
M 3 loc 50000 ea/loc $1.00 /ea 150000 ea $150,000
M 1 loc $500 /loc 1 loc $500

No.
019 1.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost
L lp $3,775
M sts $3.00 /mhr 1302 mhr $3,906
M 50% of total (balance in Mobilization) $840,447 total $420,224
M 1 LS $459,553 /LS 1 LS $459,553
L 4 $48.47 /mhr 868 mhr $42,076
L 2 $60.15 /mhr 434 mhr $26,104

No.
020 18.0 mo

10 hr/shift 1 shift/day 5 day/week 0 hr/shift 0 hr/shift
R/T Factor Resource Cost

$599,807.62
Other OT pay     

$0.00
    Other ST pay

$79,648.87
Work schedule

$430,768
Item Cost

$23,931.54

Material

$23,931.54
Other OT pay     

$430,768
$0.00

$68,180

Other OT pay     

    Other ST pay

Subcontract
0 $0

Resource Quantity

    Other ST pay

Resource Unit Cost Resource Quantity

Work schedule

Production rateResource Qty/Unit

Freight-see equipment ownership

Item Description

Fuel+Lube Facilities
Safety Trailer/furninshings

Job water distribution
Job sanitary system

Fire protection system

Item Quantity/Unit

Subcontract
2,844

manhours
$1,199,615$0$159,298

Material Item CostEquipmentLabor

5.536%
Resource Description Production rate

Resource Description

$0.00

Production rate

Work schedule

Resource Qty/Unit Resource Unit Cost

5.536%

Laborer

Office trailers

Yard Fencing / Gates

Office copier/computers/fax

Job light and power system

Office furnishings

Warehouse - Permenant

Satillite Broadband Setup

Labor crew - 4 laborers
Crushed Rock for Yard

Water Treatment Fencing / Gates
Muck Facility Fencing / Gates

Supt./Survey Trailer

Cutter Shop

Office phone/fax

Project Signs

QA/QC lab
Mechanic Shop

$1,040,318$0

Mob/demob paid as scheduled.
General Mobilization

(4.4% of equip. cost)
Erection-see equipment ownership

Resource Quantity

1,422.000 $520,158.75

Dryhouse

Freight-see equipment ownership

$0.00

$150,941
Resource Qty/Unit Resource Unit Cost

Small tools and supplies

(the duration is from the end of mob to the start of demob)
Item Description
General Plant Operation/Maintenance

Item Quantity/Unit

Labor
$0

Equipment
$0

0.000

manhours

$0.00

Equipment Operator

Mob/demob paid as scheduled.

$955,637
Labor Item Cost

$0$0 $883,683

Item Quantity/Unit

Equipment Material
1,302

50% of Gen'l Mob less freight

Small tools and supplies

$71,954

Labor premium
Resource Description

Demobilization/Punchlist
Item Description

manhours Subcontract

Labor premium

Asphalt Paving

Labor crew - 2 operators

Silt Fence and other Environmental
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

22 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

M $2,500 /mo 18 mo $45,000
M $120 /mo 18 mo $2,160
M $600 /mo 18 mo $10,800
M $600 /mo 18 mo $10,800
M $2,000 /mo 18 mo $36,000
M $600 /mo 18 mo $10,800
M $3,000 /mo 18 mo $54,000
M $1,500 /mo 18 mo $27,000
M $1,500 /mo 18 mo $27,000
M $2,500 /mo 18 mo $45,000
M $3,000 /mo 18 mo $54,000
M $2,000 /mo 18 mo $36,000
M $600 /mo 18 mo $10,800
M $1,000 /mo 18 mo $18,000
M $1,000 /mo 18 mo $18,000
M $1,315 /mo 18 mo $23,677
M $96.13 /mo 18 mo $1,730

No.
021 62 day

Saturday Sunday Saturday Sunday Total

62 0 62
10 hr/shift 1 62 0 62

18.00 mo End Mob to Start Demob x 80%= 14.4 mo
62 weeks

R/T Factor Resource Cost
L lp $65,105
M sts $3.00 /mhr 3100 mhr $9,300
L sh $53.65 /mhr 620 mhr $33,264
L min 2 $49.96 /mhr 1240 mhr $61,949
L mw 2 $60.76 /mhr 1240 mhr $75,340
E p200 Run 3 ea 24 hours 9 $2.05 /hr 5580 hr $11,417
E p140 Run 5 ea 24 hours 15 $0.33 /hr 9300 hr $3,069
E vf100 $4.00 /hr 620 hr $2,480

No.
022 26.8 mo

Vehicles 11 ea 219.1 vmo Relocations 15 ea

21.25 Start Mobe to End Demobe
18.00 End Mob to Start Demobe
26.75 Entire Project

R/T Class Resource Description R? V? Factor Resource Cost
L  - 34.1% $1,033,365
L KP Project Sponsor y y 1 ea 26.8 mmo/ea 0.2 $20,000 /mmo 5.35 mmo $107,000
L KP Project Manager y y 1 ea 26.8 mmo/ea $13,000 /mmo 26.75 mmo $347,750
L EP General Supt. y y 1 ea 21.3 mmo/ea $12,500 /mmo 21.25 mmo $265,625
L EP Walker y y 2 ea 18.0 mmo/ea $9,000 /mmo 36 mmo $324,000
L EP Project Engineer y y 1 ea 26.8 mmo/ea $10,000 /mmo 26.75 mmo $267,500
L EP Field Engineer y 3 ea 18.0 mmo/ea $6,000 /mmo 54 mmo $324,000
L EP Office Engineer y 1 ea 26.8 mmo/ea $5,000 /mmo 26.75 mmo $133,750
L EP Business Mgr./Recept y 1 ea 21.3 mmo/ea $8,000 /mmo 21.25 mmo $170,000

QA/Qc lab supplies

Subcontract

Street sweeper, 8' broom

Dryhouse supplies

First Aid supplies

Job sanitary system maintenance
Job Light and power supplies

Water treatment plant supplies

Access road maintenance

Office phone/fax/data line fees
Office copier/computer/fax supplies

Labor

Item Description
Field Supervision

$235,6573,100

Item Quantity/Unit

Cell phone/radio fees

Sweeper driver

Office supplies

Office cleaning

Fire Protection supplies

Craft shop maintenance

Weekend days worked
$4,224.56
$261,923$9,300

$3,800.92
% weekends worked

Item Description

Material Item CostLabormanhours
Weekend Maintenance

Equipment

Ventilation fan 100hp

Production rate

$16,966

Work schedule

HD Mech/Welder 
Tunnel miner
Tunnel shifter
Small tools and supplies

78 weekends between the end of Mobilization and the start of Demobilization

Pump, trash 200gpm/100ft he

Labor premium
Resource Description Resource Qty/Unit

(weighted by labor classification and mhrs)

Drinking water supplies

$151,840.74

See the 'Resources' sheet for an explanation of field supervisory class codes, and associated labor burdens.

$0.00
$0 $0342 $4,061,740

Resource Quantity

Pump, subm. 140gpm/20ft hea

$151,840.74

'R?' and 'V?' codes denote if relocation expenses (both ways) are paid or a vehicle assigned, respectively - see cost item 023.

$0.00

Material

Resource Unit Cost

$0
$0.0012.798

$150.00

Weekend days workedshift/day

$273.64

Other weekends

50.000 $0.00
$0

Equipmentman-months
(the duration is from NTP to project completion)

Item CostSubcontract

Resource Unit Cost
weighted average

Resource Quantity
Labor burden for personnel below - see the 'Resources' sheet

Personnel

38.2%

Item Quantity/Unit

Duration

$4,061,740

$170,553
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

22 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

L KP Safety Manager y y 1 ea 21.3 mmo/ea $10,000 /mmo 21.25 mmo $212,500
L EL Off-shift Safetyman y 1 ea 18.0 mmo/ea $5,000 /mmo 18 mmo $90,000
L KP Equipment Supt. y y 1 ea 21.3 mmo/ea $11,000 /mmo 21.25 mmo $233,750
L KP Electrical Supt. y y 1 ea 21.3 mmo/ea $11,000 /mmo 21.25 mmo $233,750
L EP Survey Party Chief y y 1 ea 21.3 mmo/ea $9,000 /mmo 21.25 mmo $191,250
L NL Instrumentman 1 ea 21.3 mmo/ea $6,000 /mmo 21.25 mmo $127,500

No.
023 26.8 mo

R/T Factor Resource Cost
M 787 mmo 4.33 chk/mmo $5.50 /chk 3407 chk $18,739
M 342 mmo 2 chk/mmo $5.50 /chk 685 chk $3,768
M 42 test $500 /test 42 test $21,000
M 15 move 1 ea/move $5,000 /ea 15 ea $75,000
M 15 move 1 mo/move $9,341 /mo 15 mo $140,122
M 20 m-trip $2,500 /m-trip 20 m-trip $50,000
E 219 vmo $300 /vmo 219.1 vmo $65,730
M 2 mo $25,000 /mo 2 mo $50,000
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $12,000 /yr 2.2 yr $26,400
M 2.2 yr $48,000 /yr 2.2 yr $105,600
M 2.2 yr $12,000 /yr 2.2 yr $26,400
M 2.2 yr $24,000 /yr 2.2 yr $52,800
M 2.2 yr $48,000 /yr 2.2 yr $105,600
M 2.2 yr $10,000 /yr 2.2 yr $22,000
M 2.2 yr $60,000 /yr 2.2 yr $132,000
M $2,000 /mo 26.75 mo $53,500
M 3 mo/mtg $4,800 /mtg 8.916667 mtg $42,800
M 6 mo/mtg $3,500 /mtg 4.458333 mtg $15,604
M $500 /mo 26.75 mo $13,375
M 1 LS $25,000 /LS 1 LS $25,000
M 1 LS $25,000 /LS 1 LS $25,000
M 1 LS $100,000 /LS 1 LS $100,000
M 24 trip 1 md/trip $500 /md 24 md $12,000
S 3 mo 504 hr/mo $200 /hr 1512 hr $302,400
S 1 LS $50,000 /LS 1 LS $50,000
S 1.00 LS $50,000 /LS 1 LS $50,000

No.
024 LS

R/T Factor Resource Cost
M $56.7 $8.00 /K Bid $56,687 K bid $453,493
M $56.7 M cost 2.3 yr $4.00 /K-yr $130,379 K-yr $521,517
M 219.1 vmo $70.00 /vmo 219.1 vmo $15,337
M 2.3 yr $23,742 K/yr $12.00 /K $54,607 K $655,279
M 1 LS $250,000 /LS 1 LS $250,000
M 1 LS $50,000 /LS 1 LS $50,000
M 1 LS $10,000 /LS 1 LS $10,000
M 1 LS $100,000 /LS 1 LS $100,000
M 1 LS $50,000 /LS 1 LS $50,000

Job photographs/video

Performance bond

Permits and licenses

Excess liability umbrella

Pre-construction survey

Items which are specified to be paid under General Mobilization are calculated here and flagged 'Y' in the 'Xfer to Mob?' field.

Post-construction survey
Geo Instrumentation

Environmental Consultant
Full Time TBM/Conveyor Consultant

Geotech Consultant

Unreimbursed partnering expenses
Unreimbursed DRB expenses
Project website maintenance

Basis of contractor's equipment insurance is $2,942K fleet book value + $20,800K new purchases.

$2,105,626$0
Unclassified MaterialEquipment Subcontract

Resource Description Resource Qty/Unit

Labor

Xfer to 
Mob?

$1,690,437
Item Cost

Item Quantity/Unit

$2,105,626$0

Item Description
Bonds, Insurance, and Taxes

Item Quantity/Unit

$0
Item Cost

Overhead Maintenance/Service

Relocation expenses

$0.00
Resource Description

Travel expenses

$0

Submittal preparation support

Payroll processing, wage labor

Drug tests

Temporary living, salary labor

Payroll processing, salary labor

Supervisory vehicle O&M

IT/EDP department charge

HR department charge

Audit fees

Automobile/pickup insurance
Builder's risk

M unescalated bid
Production rate

Personnel recruiting
Legal fees

Corporate department charge

Incident deductibles

Contractor equip. insurance

Contractor inspection/travel expense

Accounting department charge

Design department charge

Equipment department charge

State/Local business tax

Fire marshall

$1,222,307
$63,193.91

Equipment SubcontractLabor

Resource Unit CostProduction rate
$15,042.99

Resource Quantity

Resource Unit Cost Resource Quantity

Resource Qty/Unit

$65,730
$45,693.72

$402,400
$0.00

Home Office Overhead
items:  1.0% of bid.

(the duration is from NTP to project completion)
Material

Item Description
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

INDIRECT COST DETAIL

Jacobs Associates  ♦  Engineers/Consultants

Client
Seattle City LightGorge Second Tunnel

22 ft Diameter Alternate

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Project

No.
025 LS

R/T Markup Resource Cost
M 35% $3,038,357
M 40% $1,624,696
M 5% $982,630
M 5% $664,692
M 10% $426,096

No.
026 LS

Net 30 days 5.25% 30 days

R/T Resource Cost
M 43 days 100% $47,896
M 38 days 100% $22,570
M 5 years 100% $339,933
M 30 days 100% $35,457
M 18 mo 0% $93,119
M 27 mo 0% $77,036

No.
027 LS

R/T Factor Resource Cost
M 136.1 Kmhr 1000 mhr/Kmhr 1.424 $3.70 /mhr 193769.5 mhr $716,947

No.
028 LS

N

R/T Escalated Cost
L 2 $2,152,443
L 12 $906,219
E 12 $5,771,938
M 12 $2,832,948
S 12 $981,803

No.
029 LS

N
C/T Resource Cost
T 20.0% $11,337,300
T 5.0% $2,834,300

$3,417,673
$647,041$1,821,280

5.5%

$2,832,948

direct costs and on a yearly basis over the project duration for indirect costs.  The average composite annual escalation rate is 5.1%.

$8,681,020
Unescalated Cost

Escalation after NTP

$0
Labor

$0 $716,947
Subcontract

$716,947
Unclassified Material Item Cost

Resource Unit Cost Resource Quantity

Contractor Contingency

$0 $616,010

Equipment purchases/tax financing

Equipment

Calculate finance charges on the time elapsed from expenditures to perform the work to revenue received from progress payments.

Invoices

$0
Resource Description Resource Qty/Unit

Status (Additive)

Item Cost

  Compounding Periods

Escalation is applied from the base dates given below to NTP, and from there is calculated to the midpoint of each schedule activity for

Escalation up to October 1, 2012 NTP

Resource Description
Direct Labor

$3,058,662

$2,125,748
$708,583

$8,087,259

Progress payments

Direct labor payroll/add-ons

Equipment purchases/tax financing

$7,614,516

$2,872,916

First retention release
Material purchases/tax

$19,652,592

Item Description

Resource Quantity
$8,681,020

Labor

Cost of capital

Subcontract

Last retention release

$0 $6,736,471$0

Item Quantity/Unit

Retained earnings

Type of Contingency
$0

Labor
Status (Non-Additive)

of total$56,686,624
Design Definition $56,686,624 of total

Unclassified Material

Bidding Climate
Changes During Construction (excluded)

Amount Contingency Level
$0 $14,171,600$0$14,171,600

SubcontractEquipment

10/16/2009

Item Description
Owner Contingency-excluded from estimate

$19,652,592

10/16/2009

4.0%
10/16/20096.0%

Item Quantity/Unit

(monthly)
(monthly)

$4,260,959
$20,030,313

5.0% (monthly)

Production rate

Subcontract Item Cost

Item Quantity/Unit

Material

$981,803

10/16/2009

Material (including unclassified)
Subcontracts 5.0%

Escalation-excluded from estimate

$1,180,752
$5,771,938

Equipment

Escalation Rate/Year

Equipment
$4,061,740

1.3%
2.0%

Unclassified Material

Average
Financing Period

$20,800,004 + $1,768,000 tax - $19,695,088 up-front equipment mobilization = $2,872,916 net.

10/16/2009

Labor
$1,877,910

Base Date

$12,645,351

Status (Non-Additive)

Item Description

(semi-annually)

$5,944,854$1,011,667
$6,700,497$2,354,265

Total Escalation

Field Supervision

(monthly)

Pay 10% over PWR = $3.70

Item Description

Status (Additive)

Financing Charges

Field supervision payroll/add-ons

$0

$4,260,959Subcontract

Item Description
Contractor Markup

Material
Equipment

$4,061,740

Resource Description

$4,061,740

Resource Quantity

Direct Labor

$13,293,842

Securities ROR

Description

Field Supervision

Labor

(60 payments x $54,545/mo - $2,872,916 x 100% allocation) x 85% average job writeoff.

1.0%

Unclassified Material

Equipment

Item Quantity/Unit

$334,762

based on 2 payroll periods/mo
based on 4 payroll periods/mo

of purchase financed

Notes
  Project
Allocation

of cost items 001-023

cash; 100% securities; net 4.3% rate
cash; 100% securities; net 4.3% rate

3.3%

Item Quantity/Unit

0.9%

10% reduced to 5% at 75% of earned value

Item Cost
$0 $616,010

6.1%

Item CostSubcontractEquipment
$0

13.5% of cost
$6,736,471
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:52 PM

Basis:
Ind. Rate Exp. Mod  Eff Rate Tax Rate Annual Inc. Cap

14.0% 14.0% 6.200% $106,800
10.0% 10.0% 1.450%

1.0% 1.0% 0.800% $7,000
5.400% $35,700
0.130%

1.5x
2.0x

2.0%

Code
Hourly

Base+Vac
Hourly

Fringes
Insurance

& Taxes
Misc. 

Gen'l OT
Adjusted
Rate/mhr Total mhrs Total Cost

lab $26.64 $11.42 $9.73 $0.69 $48.47 7,842 $380,137

c45- $33.19 $14.23 $11.87 $0.85 $60.15 1,534 $92,265
eo3-6 $33.54 $14.37 $11.99 $0.86 $60.76 50 $3,038
eo3- $31.44 $13.48 $11.30 $0.81 $57.03 898 $51,212
lo6- $33.19 $14.23 $11.87 $0.85 $60.15 10,934 $657,646
mw $33.54 $14.37 $11.99 $0.86 $60.76 16,544 $1,005,180
bpo $33.19 $14.23 $11.87 $0.85 $60.15 300 $18,044
bpl $25.37 $10.87 $9.31 $0.66 $46.20 300 $13,861
ctrm $33.54 $14.37 $11.99 $0.86 $60.76 3,692 $224,318

sh $30.22 $11.78 $10.90 $0.76 $53.65 8,462 $454,004
min $27.48 $11.78 $10.00 $0.71 $49.96 25,746 $1,286,232
lead $28.85 $11.78 $10.45 $0.73 $51.81 7,842 $406,257
powd $27.48 $11.78 $10.00 $0.71 $49.96 802 $40,067
ct $26.64 $11.42 $9.73 $0.69 $48.47 802 $38,877
bfm $30.22 $11.78 $10.90 $0.76 $53.65 2,880 $154,518
bjm $27.48 $11.78 $10.00 $0.71 $49.96 5,728 $286,162
sm $33.54 $14.37 $11.99 $0.86 $60.76 10,152 $616,815
loci $31.44 $13.48 $11.30 $0.81 $57.03 8,554 $487,829
tbm $31.79 $13.62 $11.41 $0.82 $57.64 3,692 $212,808

ejm $40.84 $17.50 $14.38 $1.05 $73.76 10,152 $748,860

cfm $35.54 $13.85 $12.64 $0.89 $62.92 1,680 $105,705
cjm $32.31 $13.85 $11.58 $0.83 $58.58 3,360 $196,814
lp 11.4% of labor $981,248

$29.38 $12.38 $10.56 $0.75 $53.07 2,844 $150,941
$28.99 $12.21 $10.42 $0.74 $52.37 1,302 $68,180

mhrs

Loci Operater

Bullgang foreman
Chucktender

Mobilization Labor
Demobilization Labor

$0.00
$0.00

Craft Labor Escalation

Overall average

$2,152,443
unescalated payroll 136,092

(excluded from estimate)
$8,681,020$4,257,069

TBM Operator

Total Craft Labor

HD Mech/Welder 
Loader oper. <6cy 

Excavator 3-6cy 
Excavator <3cy 

Crane oper. 20-44t 

Client
Gorge Second Tunnel

Memo:  Estimate Total

DIRECT LABOR

Employer Insurance Add-ons Employer Payroll Tax Add-ons
Prevailing wage rates 8/31/08 for Whatcom or King Counties http://www.lni.wa.gov/prevailingwage/jwages/20082/KING.pdf

22 ft Diameter Alternate

Resource/Group Description

built in rates

Laborers

Misc. General overtime
55.4% average base+vac to total rate.  10.9% average payroll tax on
$31.35/hr average base+vac rate.  27.1% average labor burden.$106,133

WA Workers Comp

Daily
Subsistance/Travel

Batch Plant Operator

Lead miner

Tunnel shifter
Tunnel Labors/Operators

Batch Plant Labor
Cutter Mechanic

Commercial General Liability

Bullgang labor
Shift mechanic

Powderman

Tunnel miner

Operating Engineers

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Fed. Social Security Tax

$42,660 Fed. Unemployment Tax
$426,602
$597,242

Carpenter JM

Electrician JM
Electricians

Labor premium

Jacobs Associates  ♦  Engineers/Consultants

General Labor

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Sunday/Holiday overtime

Fed. Medicaid Tax

WA Unemployment Tax
Rate

General/Saturday overtime

Workers' Compensation

CIGA/Terrorism/Other Add-ons

Overtime

Carpenters
Carpenter FM
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:52 PM

Client
Gorge Second Tunnel
22 ft Diameter Alternate

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Ind. Rate Exp. Mod  Eff. Rate Rate
1.8% 1.8% 8.0%
5.0% 5.0% 10.0%

5.0%
2.0%

Class
Total

Burden
KP 39.4%
EP 31.4%
EL 26.4%
NP 33.4%
NL 28.4%

342 $4,061,740

mmos

Commercial Gen'l Liability

Non-exempt permanent employee
Exempt local hire employee
Exempt permanent employee

Employer Payroll Tax Add-ons

Employer Insurance Add-ons

Field Supervisory Labor Classification

Supervisory Salaries

Applied to classifications

Employee medical plan

FIELD SUPERVISORY LABOR (see cost item 022)

$54,511

Total Supervisory Labor unescalated payroll

Key permanent employee

Non-exempt local hire employee

(excluded from estimate)
$4,061,740342

Supervisory Labor Escalation

KP

$3,028,375

    Permanent Employee Benefits

Retirement/Pension plan

Key empl. bonus plan

9.6% payroll tax rate based on $8,846/mmo weighted base salary.

Memo:  Estimate Total
Workers' Compensation

$151,419

Total mmos

KP, EP, NP
NP, NL

KP, EP, EL, NP, NL

$906,219

Non-exempt salaried OT

Total Cost
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:52 PM

Client
Gorge Second Tunnel
22 ft Diameter Alternate

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

2007
8 $0.00 /kWh kWh
High $2.80 /gal gal

$2.75 /gal gal

Code
Air Diesel 
Elec Gas HP/CFM HPF

Equipment
Value

Parts 
Cost/hr

Elec/Fuel
Cost/hr

Operating 
Cost/hr Total hrs

Total Operating
Cost

b301 D 17 65 $35,816 $3.96 $1.81 $5.77 898 $5,183
he330 D 222 60 $354,586 $32.97 $21.84 $54.81 50 $2,741
cnvyr E 551 50 $6,152,155 $10.00 $0.00 $10.00 3,092 $30,920
tbm22 E 2200 70 $12,000,000 $180.00 $0.00 $180.00 1,549 $278,903

L966 D 233 65 $312,358 $27.00 $24.84 $51.84 7,842 $406,512

d6 D 145 70 $198,229 $28.99 $16.65 $45.64 3,092 $141,107

hc40 D 250 65 $509,689 $31.33 $26.65 $57.98 1,534 $88,941

lhd4 D 182 70 $300,000 $25.00 $20.89 $45.89 802 $36,807
dl15 D 140 50 $200,000 $9.00 $11.48 $20.48 8,954 $183,378
flat $10,000 $0.50 $0.50 6,808 $3,404

dj3 E 70 70 $400,000 $16.00 $0.00 $16.00 802 $12,832

c76 D 127 70 $83,861 $13.87 $14.58 $28.45 1,396 $39,716
sp2 E 7 75 $23,619 $5.76 $0.00 $5.76 155 $890
a6 E 55 85 $45,000 $12.00 $0.00 $12.00 2,192 $26,304
grt A 600 50 $40,000 $10.00 $10.00 50 $500
cfc E 80 30 $300,000 $6.00 $0.00 $6.00 1,680 $10,080
wbp E 100 75 $200,000 $25.00 $0.00 $25.00 300 $7,500

leg A 100 65 $2,500 $0.60 $0.60 50 $30

cs12 E 360 75 $135,462 $15.90 $0.00 $15.90 7,842 $124,688
p200 D 10 90 $1,447 $0.57 $1.48 $2.05 20,132 $41,190
p140 E 2 90 $2,983 $0.33 $0.00 $0.33 28,864 $9,525
vf40 E 40 90 $4,000 $3.00 $0.00 $3.00 2,014 $6,042
vf100 E 100 90 $5,500 $4.00 $0.00 $4.00 8,212 $32,848
wtp E 15 90 $350,000 $15.00 $0.00 $15.00 6,404 $96,060

$18,000,762
7,362 $65,730

hrsTotal Equipment

Equipment Ownership

(excluded from estimate)
Overhead Maintenance/Service Equipment

Ventilation fan 100hp

Pump, subm. 140gpm/20ft hea
Pump, trash 200gpm/100ft he

Water Treatment Plant

Ventilation fan 40hp

$5,771,938Equipment Escalation

Compressor, stationary 1200c
Plant Equipment
Jackleg drill, 100cfm
Air/Power Tools
ConECo Batch Plant

Grout Pump-Moyno/Mixer
Circular forms/carrier 30lf

Agitator car 6cy
Shotcrete pot Aliva, 2cy/hr

Loaders

Continuous Conveyor System

Resource/Group Description

Gas
Fuel/Power Factor

Mainbeam TBM & BU- 22' dia

Lift Units

Conc. pump, trailer 76cy/hr
Concrete Equipment

Flat car, rail
Drill Units

Haul Units

Cat 301 Mini-Exc 3.8k/.04cy

           Unit Cost
EQUIPMENT

Diesel

Basis:  COE Rates, Year

14,230

Electricity 4,948,172Region
164,095

Hydraulic Exc. 77.8k / 2.05cy

Hydraulic Crane 40ton/105'

Load-Haul-Dump  6.6ton/4cy

$19,652,592122,076

Dozer Cat D6/5.6cy
Dozers/Graders

Drill jumbo 3-boom

Locomotive 15ton/140hp

Wheel Loader Cat 966/4.8cy

$39,133

$0
$459,465

Memo:   Estimate Total including General Plant Mob/O&M
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:52 PM

Client
Gorge Second Tunnel
22 ft Diameter Alternate

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Code
Add Tax

(-/N)?
Unit Cost 

F.O.B Job Total Quantity Total Cost

tax

sts mhr $3.00 136,092 $408,276

cs sack $10.85 3 $29
c5 cy $143.22 50 $7,161
xc cy $10.85 6,303 $68,388
dms cy $321.16 366 $117,692
xs cy $16.28 419 $6,827
bs5 cy $271.25 69 $18,689
bc5 cy $162.75 6,618 $1,077,104

rp lb $0.68 42,000 $28,709
xr lb n $0.08 42,000 $3,360
stl1 lb $1.30 4,000 $5,208
bs2 lf n $0.35 738 $258

swlx5 ea $22.79 2,096 $47,753
dsi10 ea $43.40 20 $868
wwf4 sf $0.34 114,459 $38,933
rcs13 lb $1.63 48,681 $79,228
ct ea $217.00 280 $60,760

pow lb $1.80 19,219 $34,616
trim lb $3.12 3,714 $11,607
det ea $4.22 3,730 $15,744
delay ea $3.14 245 $770

ctr bcy $5.43 152,872 $829,332

xmisc lot n $1,000 480 $480,000
$2,949,313
$1,031,786

$879,777
$430,768

$1,222,307
$2,105,626
$6,736,471

$616,010
$716,947

Code Total Quantity Total Cost

muck lcy $13.13 269,224 $3,533,559
rfpf ls $25,000 1 $25,000

500t day $15,000 20 $300,000
$402,400

Atlas-Copco 10/07

DR Klug 10/07

…and Equipment Purchases
(6.7% of raw direct labor rate)

$1,768,000

Unescalated Construction Bid

$981,803
Total Subcontract

Notes

Plug Price
Overhead Maintenance/Service Subcontracts
Subcontract Escalation

Material Escalation

Resource/Group Description

Total Material

Unit Cost/Measure  

SUBCONTRACTS

Muck disposal $13.13

Contractor Contingency (unclassified)

$4,260,959

$0.35

$200.00
$1.50

$40.00

$20,030,313

General Plant Operation/Maintenance Materials

$1.20

Harris Rebar 08/07

Concrete/Cement

$191,890

EPBM/Roadheader-Related

Sitework

Rock Fall Protection Fence
Specialty Subcontracts

$3.89
$2.89

$2.88
$1.66

Ground Support

Rolled Channel Steel C6x13

$250.00
$150.00

Plug Based on Caldecott +10%
Plug Based on Caldecott +10%

$296.00 Surecrete 11/07
$10.00

Hanson - Sunol 09/07

$15.00

Batched Concrete

Cement, Portland 94lb sack

Memo:  Tax on Material8.500%

MATERIALS

Resource/Group Description

Small tools and supplies $3.00

$132.00

Pre-Rolled WWF 4inx4in
10ft Dywidag #10 Spile
Swellex Bolt 5 ft

Bits/Steel 2" dia drill/spile

Batched Shotcrete SFR
Shotcrete consumables

Concrete consumables

Blasting Materials

Trim Powder - Dyno Split

Surface Delays - non-el

Blasting Powder - Dyno AP

Detonators - non-el

CT Bolt - corrosion resistant

Metals/Structural Steel
Reinforcing steel, plain $0.63

$0.31

$21.00

Plug PriceTBM cutters/drag teeth $5.00
Miscellaneous

500 ton crane rental $15,000.00

Reinforcing steel mat'l
Steel shapes < 300mm

$2,832,948

Demobilization Freight and Materials
Mobilization Freight and Materials

$1,000

(excluded from estimate)

$25,000.00

Overhead Maintenance/Service Materials

(unclassified)

Miscellaneous material

Financing Charges

(unclassified)

Equipment Ownership/Mobilization Materials and Taxes

Bonds, Insurance, and Taxes Materials
Contractor Markup (unclassified)

Notes

Plug Price

Unit Cost/Measure  

Recent Contractor Prices
Recent Contractor Prices
Recent Contractor Prices

$0.08

Recent Contractor Prices

Add-ons
Whatcom County Sales Tax

Shamrock 06/06$10.00

Dry Mix Shotcrete

Concrete, 5000psi mix

$56,686,624

(excluded from estimate)
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Job No.  Estimator Rev Computed on
4087.1  PWD/TLP 1 10/16/2009

2:52 PM

Client
Gorge Second Tunnel
22 ft Diameter Alternate

Seattle City Light

RESOURCE RATE AND USAGE DETAIL

Project

Jacobs Associates  ♦  Engineers/Consultants
San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Exclude?
/mo
/mo
/mo
/mo
/mo

Calendar 
Year

Total
Project

9 22
6 16

15 38

$158,834
Weekend maintenance

$5,416

$336,630 /mo (including markup)

 1         1         0         0         1         0         1         0         1         0         2        2 

$25,081
  -  bonds, insurance, and taxes

$270,809
OH maintenance/service

Total

Cost Type

Inclement Weather Day

Type of non-workday

Lineal/Other Plant Equipment CFC

 1         0         0         0         0         0         0         0         0         1         2        2 

/mo (excluding markup)

  -  financing charges

Jan        Feb        Mar        Apr        May        Jun         Jul         Aug       Sep        Oct        Nov       Dec

$66,228

Indirect Cost (unclassified)
Owner Allowances

SUMMARY BY RESOURCE TYPE

$12,742,760

$1,569,135

- 
$18,083,458

Escalation-excluded from estimate

$3,858,559
$402,400$6,535,687

Subcontract
Direct* Cost $8,214,111
Indirect* Cost $4,528,649

$20,030,313

$10,175,053

Cost Type

- 

146.8%

$4,260,959

Applicable Cost Items

022 - 027

3.8%

21%

% Total Estimate

42%

Material

018 - 019

% Direct, Equipment 
and Plant Cost

$56,686,624

5.6%

100% on $46,511,5719%

SUMMARY BY COST TYPE

Cost Type

68.1%

Monthly costs include adjustments totalling 4.8% for:

41.3%
100.0%

UNESCALATED TIME-RELATED INDIRECT COST BREAKDOWN

$56,686,624

- - 
$19,652,592

- 

$38,604,142Directs, Equipment, and Plant
Mobilization/Demobilization

Unescalated Construction Bid
27%Relative Direct* + Indirect* Costs

Total
$2,155,252

- 
- 

Equipment

- 

$3,319,572

- 
- 

- 

Total

- 

001 - 017, 020 - 021

$16,961,377
Labor

$39,725,247

- 

Owner Allowances

Total

but exclude contractor contingency$15,250
Field supervision

Holiday

DISTRIBUTION OF PROJECT NON-WORKDAYS

 2         1         0         0         1         0         1         0         1         1         4        4 

GP operation/maintenance

Overhead/Profit

Average Cost/month

- 
$15,927,230 28.1%

Unescalated Construction Bid
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Estimate Properties and Assumptions
Second Tunnel Length 10842 lf TSC 1 85% Spot rock bolts
Second Tunnel Diameter 22 ft TSC 2 13% Pattern rock bolts
Starter Tunnel Length 150 lf TSC 3 2% Steel ribs + WWF + Shotcrete
Starter Tunnel Diameter 24 ft Length of Upstream Connector 29 lf
Instant. Rate of Penetrantion 0.24 in/rev Length of Downstream Connector 89 lf

Labor Assumptions
Initial Work (Portal, Starter) 1 shift/day 10 hour/shift 5 day/week
Other ST Pay 0 shift dif 0 travel 0 total
Working Hours per day 9.5 0.5 hour lunch/shift
Production Hours per day 10 Assuming No Shutdown for Individuals Lunch Breaks

TBM Production/Connections 2 shift/day 10 hour/shift 5 day/week
Other ST Pay 0.25 shift dif 0.5 travel 0.75 total
Paid Working Hours per day 18.5 0.5 hour lunch/shift
Production Hours per day 19.5 Assuming No Shutdown for Individuals Lunch Breaks

Drill+Blast Starter Tunnel Excavation
Finished Diameter ft 24

Nominal width ft 24.0
Nominal height ft 24.0

Flat invert width ft 24.0
Average overbreak in 10

Perimeter hole spacing in 18
Stope hole spacing in 36

Burden to spacing ratio 0.75
Number of burn holes ea 4

Stope hole charge density lb/ft 0.8
Perimeter hole charge density lb/ft 0.3

Blasthole overdrill 10%
Excavation bcy/lf 21.78
Overbreak 8.7%

Arch/Rib perimeter sf/lf 66.0
Burn holes each 4

Stope holes each 76
Perimeter holes each 42

Total holes/round each 122
Trim powder lb/lf 13.9

Blasting powder lb/lf 68.6
Total powder lb/lf 82.5

Powder factor lb/bcy 4.1

Starter Tunnel Mucking Production - LHDs
Distance to rehandle station 350 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 2 mph 2.0 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 33 bcy/hr

Dump/manoeuver time 0.5 min 0.5 min
Inbound travel time 4 mph 1.0 min

LHD cycle time 4.0 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

ST Unsupported Cycle 6 ft/round
Drill move in/setup 10 min 10 min
Collar blast holes 122 hole 1 min/hole 2 drills 61 min

Drill blast holes 122 hole 6.6 ft/hole 2.5 ft/min 2 drills 161 min

Jacobs Associates  ♦  Engineers/Consultants

22 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne
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Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Jacobs Associates  ♦  Engineers/Consultants

22 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Drilling cycle 232 min
Charge holes/wire up 122 hole 2 min/hole 4 men 61 min

Evacuate 5 min 5 min
Smoke time 20 min 20 min

Blasting cycle 86 min
Water muckpile/scale 20 min 20 min

Muck round 21.8 bcy/lf 6 ft round 33 bcy/hr 237 min
Mucking cycle 257 min

Theoretical Cycle Time 575 min
Allowance for downtime 15% 86 min

Advance utilities 30 min every 24 lf 8 min
Sustained Advance Rate 11.1 hr/round 6 ft/round 10 hr/day 5.4 ft/day

ST Type I Support Cycle 6 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 232 min

Blasting cycle 86 min
Mucking cycle 257 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 4.2 hole 1 min/hole 2 drills 2 min

Drill anchor holes 4.2 hole 5.5 ft/hole 2.5 ft/min 2 drills 5 min
Install rock anchors 4.2 hole 1.5 min/hole 2 crews 3 min

Anchor cycle 20 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 6 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 595 min

Allowance for downtime 15% 89 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 11.5 hr/round 6 ft/round 10 hr/day 5.2 ft/day

Main-Beam Hardrock TBM Cycle 22.00 ft excavated diameter 10,842 lf
Max gage cutter speed 726 fpm

Reach 1 2 3 4 5 6
Length 10,842 lf

Average Instantaneous ROP 0.20 inch/rev
Rate of Penetration 10.5 ft/hr

Excavate stroke 4.0 ft stroke 10.5 ft/hr over 1 reach 22.9 min
Regrip 5.0 min 5.0 min

Basic Cycle 27.9 min
Erect support min Spot and Pattern Bolts installed off CP 0.0 min

Downtime-general 20% 5.6 min
Advance theodolite delay 30.0 min each 200 lf 0.6 min

Advance track/utilities delay 20.0 min each 32 lf 2.5 min
Add/Vulcanize Conveyor Belt 540.0 min each 600 lf   Vulc 1/2 on weekends 3.6 min

Probe Drill 240 min each 150 lf 6.4 min
0.0 min

Sustained cycle 46.6 min
Sustained advance rate 90 lf/day based on 17.5 mining hrs/day 120.3 day

 % Delay for learning curve 50% of rate 10% of length 12 day delay
% Delay for curve alignment 95% of rate 5% of length 0.3 day delay

 % Other delay of rate of length 0.0 day delay
Install Ring Beams and SC 15.0 day 15.0 day delay

        4187.1 Gorge Second Tunnel - 22ft 20091016.xls/Backup
        v8.4  Printed on 10/16/2009, 3:17 PM.  Page 25 of 29



Job No. Estimator Rev Computed on
4087.1 PWD/TLP 1 10/16/2009

2:52 PM

Jacobs Associates  ♦  Engineers/Consultants

22 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Delay for Inflows / Bad Ground 7.0 day 7.0 day delay
Shift change delay hr/d for lf 0.0 day delay

Overall advance rate 70 lf/day 49% utilization 154.6 day

Continuous Conveyor Requirements
Conveyor surge capacity (150%) Peak TBM production 329 tph
Maximum haul distance 10,992 ft

Adverse(+)  elevation change -230.832 ft (regenerative) Conveyor capacity 494 tph
Optimized belt width (30 in) Optimized 30" belt speed 251 fpm (ok)

Muck surcharge angle (20 degrees)
Idler angle (35 degrees) Continuous rating 143 hp

Muck in-situ weight 165 lb/cu.ft Peak rating 423 hp
Muck swell factor 1.7 lcy/bcy

Diesel Shuttle Locomotive Requirements
Maximum haul distance 10,842 ft Inbound Outbound

Max. inbound grade (Note 1) 2.1% Trial loci weight tons
Avg travel speed inbound (8 mph) Remaining train weight 7.0 3.0 tons

Avg travel speed outbound (10 mph) Total resistance  (Note 4) 100.0 16.0 lb/ton
Load supply car (2.0 min)

Loci carries supplies for (4 shoves) Minimum locomotive required 2.3 ton
Supply car weight (6,000 lb) continuous rating 25 hp

Supplies weight (4 shoves) (8,000 lb) peak rating 30 hp
Maximum acceleration (0.2 mph/sec) Number of locomotives required 1 each

Rail friction factor (Note 2) (0.2 factor) based on a max theoretical round trip time
Rolling resistance (Note 3) (40.0 lb/ton) of 30 min during the  min basic TBM cycle

Notes:
1.  An adverse (positive) inbound grade is one that slopes up to the face.
2.  Typical values range from 0.10 for wet rail to 0.20 for dry rail to 0.25 for clean, dry rail.
3.  Typical rolling resistance is 20 lb/ton, however for small, hard-running locis use up to 40 lb/ton.
4.  Total resistance = (R  lb/ton rolling + 20G  lb/ton grade + 90A  lb/ton acceleration) x total weight tons
     where R  = rolling resistance selected, G  = grade in percent and A  = acceleration in mph/sec and varies from 0.1 to 0.5.

Offsite Muck Disposal
Muck haulage window 10 hr/day between

Average daily production 987 bcy
Muck swell factor 1.7 lcy/bcy

Loading unit capacity 4.5 cy Type Wheel Loader Cat 966/4.8cy
Haul unit capacity 13.0 lcy Type Dump truck 24ton/16cy, highway

Number of passes using (0.8 fill factor) 3.7 (use 3 passes)
Spot truck 0.5 min 0.5 min

Load truck (3 passes) 0.75 min/pass 2.3 min
Truck loading time 279 cy/hr 2.8 min/truck

Outbound time 10.0 miles at 25 mph 24.0 min
Dump/Queue time 2.0 min 2.0 min

Inbound time 10.0 miles at 25 mph 24.0 min
Truck hauling time 50.0 min/truck

Maximum trucks loader can handle 17 trucks
Number of trips/day/truck 10 hr/day 53 min/truck 11 trips/day/truck

Number of truck trips required 1678 lcy 10.8 lcy/truck 156 truck-trips/day
Average daily number of trucks required 15 trucks/day

Ventilation Requirements
Forced ventilation tunnel length 10,842 lf Total airflow required 22,808 cfm

Tunnel cross sectional area 380 sq.ft (Min. velocity over gross bore controls)
Men underground 12 men x 200cfm/man Flow over gross bore 60 fpm

ated equipment cfm (5K cfm min) 60 cfm Duct flow 1,815 fpm
Non-rated cont. equipment bhp 100 bhp x 100cfm/bhp

Duct diameter 48 in Total fan power required 260 hp
Fan rating (100 hp) Fans required 3 ea

Altitude above MSL 500 ft Fan spacing 4,170 ft

2.0
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Jacobs Associates  ♦  Engineers/Consultants

22 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Mean temperature (65 deg F)
Duct is new or used (N/U)? (new)

Use ventline or bagline (V/B)? B (bagline)
90deg bends in circuit (1 each)
45deg bends in circuit (none)

Use silencer (Y/N)? (yes)

Power Requirements
Power cost $0.00 /kWh

Power Factor 0.80
Diversity 85%

Equipment/Plant Description No. HP kW Load hrs/mo Cost/mo
Tunnel Boring Machine 18' dia 1 2,000  1,492
TBM Trailing gear 1 200     149
Ventilation fans 3 100     224 Y
Lights (at 30 ft oc) 361 0.2      54 Y
Pumps 11 5         40 Y
Continuous Conveyor 1 143     107

Shop Equipment 1 60.0    60 168 $0
Change House 1 30.0    30 168 $0
Yard Lighting 4 6.0      24 312 $0 Y
Office Trailer 2 20.0    40 168 $0

Total Load 2,220 kW Avg Power Cost /mo
Maximum Power Draw 2,775 kVA

Minimum Required Power Drop 2,360 kVA
Minimum Backup UPS 428 kVA

Upstream Connector Mucking Production - LHDs
Distance to rehandle station 39 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 2 mph 0.2 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 48 bcy/hr

Dump/manoeuver time 2 min 2.0 min
Inbound travel time 12 mph 0.0 min

LHD cycle time 2.8 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

USC Unsupported Cycle 4 ft/round
Drill move in/setup 30 min 30 min
Collar blast holes 122 hole 1 min/hole 2 drills 61 min

Drill blast holes 122 hole 4.4 ft/hole 2.5 ft/min 2 drills 107 min
Drilling cycle 198 min

Charge holes/wire up 122 hole 2 min/hole 4 men 61 min
Evacuate 30 min 30 min

Smoke time 35 min 35 min
Blasting cycle 126 min

Water muckpile/scale 20 min 20 min
Muck round 21.8 bcy/lf 4 ft round 48 bcy/hr 109 min

Mucking cycle 129 min
Theoretical Cycle Time 453 min

Allowance for downtime 20% 91 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 9.2 hr/round 4 ft/round 19.5 hr/day 8.5 ft/day

USC Type I Support Cycle 4 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 198 min

Tabulate the average load factor and operating 
hours per month for equipment without a power 
cost component in the operating rate.

Provide 
backup 
UPS?Load Factor

0.25
1.00
0.80

0.50
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Jacobs Associates  ♦  Engineers/Consultants

22 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Blasting cycle 126 min
Mucking cycle 129 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 2.8 hole 1 min/hole 2 drills 1 min

Drill anchor holes 2.8 hole 5.5 ft/hole 2.5 ft/min 2 drills 3 min
Install rock anchors 2.8 hole 1.5 min/hole 2 crews 2 min

Anchor cycle 17 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 4 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 470 min

Allowance for downtime 20% 94 min
Advance utilities 30 min every 24 lf 4 min

Sustained Advance Rate 9.5 hr/round 4 ft/round 19.5 hr/day 8.2 ft/day

Downstream Connector Mucking Production - LHDs
Distance to rehandle station 1200 ft

Muck swell factor 1.6
LHD bucket size 4 cy Type Load-Haul-Dump  6.6ton/4cy

LHD capacity using 0.85 fill factor 2.2 bcy payload
Load bucket 0.5 min 0.5 min

Outbound travel time 4 mph 3.4 min Number of units used 1 LHD
Queue/wait time min 0.0 min Overall production rate 20 bcy/hr

Dump/manoeuver time 0.5 min 0.5 min
Inbound travel time 6 mph 2.3 min

LHD cycle time 6.7 min
Drilling/Support cycle time min Max. distance to dump from rehandle station N/A

Amount of muck/round bcy Max. distance that LHD support double handling N/A

DSC Unsupported Cycle 6 ft/round
Drill move in/setup 10 min 10 min
Collar blast holes 122 hole 1 min/hole 2 drills 61 min

Drill blast holes 122 hole 6.6 ft/hole 2.5 ft/min 2 drills 161 min
Drilling cycle 232 min

Charge holes/wire up 122 hole 2 min/hole 4 men 61 min
Evacuate 15 min 15 min

Smoke time 25 min 25 min
Blasting cycle 101 min

Water muckpile/scale 20 min 20 min
Muck round 21.8 bcy/lf 6 ft round 20 bcy/hr 397 min

Mucking cycle 417 min
Theoretical Cycle Time 750 min

Allowance for downtime 20% 150 min
Advance utilities 30 min every 24 lf 8 min

Sustained Advance Rate 15.1 hr/round 6 ft/round 19.5 hr/day 7.7 ft/day

DSC Type I Support Cycle 6 ft/round
Prorate unsupported drill+blast+muck cycle: Drilling cycle 232 min

Blasting cycle 101 min
Mucking cycle 417 min

Drill move in/setup 10 min 10 min
Collar rock anchor holes 4.2 hole 1 min/hole 2 drills 2 min
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Jacobs Associates  ♦  Engineers/Consultants

22 ft Diameter Alternate

CYCLE TIME ANALYSES and QUANTITY TAKEOFF

Project Client
Gorge Second Tunnel Seattle City Light

San Francisco ♦ San Diego ♦ Pasadena ♦ Seattle ♦ Portland ♦ Boston ♦ New York ♦ Melbourne

Drill anchor holes 4.2 hole 5.5 ft/hole 2.5 ft/min 2 drills 5 min
Install rock anchors 4.2 hole 1.5 min/hole 2 crews 3 min

Anchor cycle 20 min
Set-up to shotcrete min 0 min

Spray shotcrete on arch/ribs cy/lf 6 ft round 1.6 factor 10.0 cy/hr 0 min
Spray sealing shotcrete sf 2 in layer 1.6 factor 10.0 cy/hr 0 min

Clean-up move out min 0 min
Shotcrete cycle 0 min

Collar spiling holes hole 1 min/hole 2 drills 0 min
Drill spiling holes 0 hole 10 ft/hole 2.5 ft/min 2 drills 0 min

Install spiling 0 hole 2 min/hole 2 crews 0 min
Spiling cycle 0 min

Erect steel sets min 0 min
Lag/block steel sets min 0 min

Steel set cycle 0 min
Theoretical Cycle Time 770 min

Allowance for downtime 20% 154 min
Advance utilities 30 min every 24 lf 5 min

Sustained Advance Rate 15.5 hr/round 6 ft/round 19.5 hr/day 7.6 ft/day

Final Lining Properties
Length of Reach Number of Reaches

250 1
100 2

50 7
Total 800 10
Lining Thickness 1 ft
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